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PEEFAOE. 



The Third of onr Series of Arithmetics, designed for all ordi- 
nary classes in onr Public and Private Schools, is now presented 
to the pnblic. The aim has been to make it comprehensive, clear, 
free from verbiage in its definitions and explanations, indnctive in 
its development of the sabject, and weU adapted to the school- 
room. 

It is believed that the stndy of Arithmetic, apart from its neces- 
mty as a practical branch, may be rendered invalaable as a mental 
discipline. Every device has been resorted to in this work to 
make it useful as a means of intellectual training, of teaching the 
yoxmg learner to reflect and reason, at the same time without re- 
quiring anything that is not fairly within his reach. Acting on this 
principle, the author has not laid down rules arbitrarily, but shown 
the reasons for them by means of preliminary analyses. He has 
also placed occasional questions or suggestions after examples, in 
the belief that such hints, starting the learner in the right direc- 
tion, would encourage him to attempt the solution for himself 
rather than apply for aid to his teacher, — a practice as destructive 
of self-reliance in the one as it is annoying to the other. 

To impress principles on the mind, as well as to impart facility 
in operating, much practice is necessary; and, to secure this, 
numerous examples are presented, applying the rules in a great 
variety of ways. The answers in most cases are given, but, to 
test the learner, a few under almost every rule are omitted. 
Answers are apt to suggest the processes used ; and, if they are 
invariably given, even the most faithftd wiU unconsciously fSall 
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into the habit of depending npon them. A Key for the teacher's 
nse will prevent any inconvenience at recitation. 

A " Practical " Arithmetic should deserve its name, and we 
have kept this in view throughout. We have asked, What appli- 
cations of Arithmetic is the pupil likely to need in life ? What 
are the shortest methods, and those actually used by business 
men? The branches of Mercantile Arithmetic have received 
special attention, — the making out of bills, the casting of interest, 
partial payments, operations in profit and loss, averaging accounts, 
equation of payments, &c. Much collateral information on busi- 
ness subjects has been embodied. In a word, the author has* 
weighed every line, with the view of giving what would be most* 
nse^ and best prepare the learner for the duties of tlie counting- " 
rgfl 

The great distinguishing feature of this book is that it is ad£ipte( 
to the present state of things. The last five years have been five 
years of financial changes; specie payments have been suspended,^ 
>rices have doubled, the tariff has been altered, a national tax 
levied, &c. No Arithmetic that ignores these changes should bei 
placed in the hands of our youth. Time is too precious to be 
wasted in learning things wrong, only to unlearn them on enter- 
ing into active life. Our examples are adapted to the present: 
the prices given are those of to-day ; the difference between gol^ 
and currency is recognized and taught ; the rates of duties agrj 
with the present tariff; the mode of computing the national 
come tax is explained ; a full description is given of the differed 
classes of United States securities, 'with examples to show the 
comparatite results of investments in them. These are matters 
that children, as well as adults, ought to know and understand. 

It is hoped that these, with other features that will be obvious, 
lination but need not be mentioned here, may commend 
the work to teachers generally. 

Few Yoez, August 10, 1866. 
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CHAPTER I. 

NUMBERS. 

1. One, a single tiling, is called a TTnit 

2. If we join another unit to one, we have two; if 
another, thbee; and so, adding a unit each time, we get 

FOUK, FIVE, SIX, SEVEN, EIGHT, NINE. 

3. One, two, three, &c., are called Numbers. A 
Humber is, therefore, one unit or more. 

4. Arithmetic treats of Numbers. 

5. Numbers are either Abstract or Concrete, They are 
Abstract, when not applied to any particular thing; as, 
onCy eight They are Concrete, when applied to particu- 
lar things; as, one pound, eight dollars. 

6. That to which a concrete number is applied, is called 
its Denomination. In the last example, dollars is the 
denomination of the number eight. 

7. Counting is naming the numbers in order; as, one, 
two^ three^four^five^ &c. 

8. We may express numbers by writing out their 
names, as owe, two^' three; or by characters, as 1, 2, 3. 

QirssTioKS.— 1. Wliat is a single thing called ?— 2. What do we got hysacceBsiye 
additions of a unit to <m«?— 3. What are one, Uco^ ihree^ Recalled? Whotisa 
Nomher?— 4 Of what does Arithmetic treat f--5. How are nnmbers distingnished ? 
When are they called Abstract? When, Concrete?— d. What is meant by the De- 
nomination of a ooncreto nomber?— 7. What is Counting?—^ How ipay we express 
numbers? 
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CHAPTER II. 

NOTATION. 

9. |f otatioa is the art of expressing numbers by char- 
acters. 

10. Two systems of notation are used, the Ar'abic and 
the Boman. 

Tlie Arabic Notation. 

11. The Arabic Notation is so called because it was 
introduced into Europe by the Arabs, who obtained it 
from India. It uses ten characters, called Figures : — 

0133456780 

VAJJQat ONB TWO TBBBK F01TB FIYB SUE BBTXV VZaBT Vm 

12. The firat of these figures, 0, is called Naught, 
Cipher, or Zero. It implies the absence of number. 

The other nine are called Significant Figures, or 
Digits, — each signifying a certain number. 

13. The greatest number that can be expressed with 
one figure is nine, 9. For numbers above nine, we com- 
bine two or more figures. 

first, 1 is placed at the left of each of the ten figures, forming 10, ten; 
11, eleven; 12, twdve; 18, thkteen; 14, fourteen; 15, fifteen; 16, blc- 
teen; 17, seventeen; IS, eighteen; 19, nineteen. 

Then 2, forming 20, twenty; 21, twenty-one; 22, twenty-two; 23, 
twenty-three; 24, twenty-four*; 26, twenty-five; 26, twenty-six; 27, 
twenty-seven; 28, twenty-eight ; 29, twenty-nine. 

Then 3, forming 80 (thirtv), 81, 32, 33, 34, 35, 36, 37, 88, 39. 

Then 4, forming 40 (forty), 41, &c. Then 5: 60 (fifty), 61, &c. 
Then 6: 60 (sixty), 61, &c. Then 7: 70 (seventy), 71, &c. Then 8: 
80 (eighty), 81, &c Then 9 : 90 (ninetyX 91, &c. 

' ' ■ ■ I. ■ — ^M^^^i^W^—^^^M^M^^^.^^^^^^^^— ^^^ -M ■ B ■ I II I I ■ I ■■ ■■■■■■ ■ ■ 

9. What is Kotatlon ?— 10. How many systems of notation are used ? What oro 
they called ?~11. Why is tho Arabic Notation so called ? How many characters does 
It use ? What arc they ?~12. What is the ilrst of these fltsjxres called ? What does 
ft Imply! What are the other nine called? Why ore they called Siffnificanit^ 
18. What is the greatest number that can be expressed with one figure ? How do wo 
e^IV«B8 numbers abov« nine ? Show how 1, 8. 3, &o., are combiiied in turn with eaob 
of tho ten figures, and what numbers aro thus formed. 



• THE ABABIO NOtAHOir. 

14. XJnits, Tens, HiTNDBEDS^^^The first or right-hand 
place is called the units' place ; the second, the tens' plaoe. 

1 in the units' place ^ 1) Is 1 unit ' 

1 in the tens' plaoe (10) is 1 ten, or ten units. 

2 in the tens' place (20) is 2 tens, or twenty uidts. 
8 in the tens' place (30) is 8 tens, or thirty unita. 

A figure, therefore, in the second place denotes so many 
tens, and its value is ten times as great as if it stood in 
the first place. 

16. The value of a figure standing alone or in the first 
place is called its Simple Value. Its value in any other 
place is called its Local Value. 

16. The greatest number that can be expressed with 
two figures is ninety-nine^ 99. Next comes one hundred — 
lOO^xpressed by putting 1 in the third place, which is 
called the hundreds' place. 

To express hundreds, set the several figures in the 

third place with naughts after them : — 

One hundred, 100. I Three hundred, 300. 

Two hundred, 200. | Four hundred, 400, &c 

17. Observe how the numbers between the hundreds 

are expressed : — 

One hundred and one, 101 — 1 hundred, tens, 1 unit 
One hundred and two^ 102 — 1 hundred, tens, 2 units, &c.' 
One hundred and ten, 110 — 1 hundred, 1 ten, units. 
One hundred and eleven, 111 — 1 hundred, 1 ten, 1 unit, kc. 
Two hundred and one, 201 — 2 hundreds, tens, 1 unit 
Three hundred and one, SOI — 3 hundreds, tens, 1 unit, &c. 

18. Figures are grouped in Periods of three each. 
These three places, units, tens, hundreds, form the first 
period, or Period of TTnits. 

14 What is the first or right-hand place called? The second? What is the 
value of 1 in the tens^ place ? 2 In the tens* place ? 3 in the tens* place ? What 
does a figure m the second place denote?— 15. What is meant by the Simple Value 
of a figure, and what by Its Local Value ? Which of these always remains the same ? 
—19. What is the greatest number that can be expressed with two figures? What 
comes after 99? How is one himdred expressed ? How are the hundreds expressed? 
—IT. Show by examples how the numbers between the hundreds are expressed.— 
la How are figures grouped? What Is the first period called? Of what three 
plaoes does it oonsiBt ? 

1* 
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■ ZXKCISK IN HOT1.TIOV. 

Express in figures, remembering that vacant places an the 
right mast be filled with nanghto: — 



1. ilye units. Four tens. 

2. Three hundreds. 

3. S^t tens, nine units. 

4. Six hundreds, four tensL 
6. Two hundreds, two units. 

6. Seven hundreds^ five tens. 

7. 1 hundred, 1 ten, 5 unitn. 

8. 1 hundred, 6 tens, 1 unit. 



9. Five hundred and sixty. 

10. ^htj-three. Thirtj-nine. 

11. One hundred and thirteen. 

12. Nine hundred and nine. 

13. Seven hundred and fifty. 

14. Two hundred and twelve. 

15. Four hundred and eiif^tj- 

seven. 



19. TnousAifDs : — The second period is that of Thoa- 
nadflL It comdsts of three places, — thongandl^ ten^hou- 
flaiid% himdTffd-th ff^^ft^n^i^ 

Observe how thousands are expressed : — 

Ten thousand, 10,000. 
Fifty thousand, 50,000. 
Sixty thousand, 60,000, Ac. 

One hundred thousand, 100,000. 

Seven handled thousand, 700,000. 
£^ himdzed thousand, 800,000, &c 



One thousand, 1,000. 
Two thousand, 2,000. 
Three thousand, 3,000, && 



20. To express a given number of thausandSy write the 
number in the second period. If there are numbers cor- 
resporiding to the places of tJie first period, set them there ; 
ifnoty supply naughts. 

Example 1. — Write seven hnndred and nine thousand. 

To do this, write seven hnndred and nine (709) m the seocmd period. 
Supply three naughts for the units' period — ^709,000. 

Example 2. — Write seven hnndred and nine thousand, 

and forty. 

To do this, write 709, as before, m the second period, and 40 in the 
first, supplying a naugjht for the vacant hundreds' place — ^709,040, 

19. Wbstifl the aeeoDd period? Of what three plaeee does U eonsiat? Show 
how Uummniin are ezpreased.— SQL Beeite the rale for ezpresBfaig a giTen number 
of thoniiindft — How do 7011 write aercii himdred and nine fhooaaiidf Be-weat hnn- 
died and atae thoniaiid, and ftr^f 
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S0| five hundred and fifty-one thousand, 561,000. 

Ten thousand, six hundred and eighteen, 10,618. 

Four hundred and sixty thousand, nine hundred, 460,900. 

EXEKOISB IN NOTATION. 

Write the following numbers in figures : — 

1. Fifty thousand. Four hundred thousand. 

2. Two thousand, two hundred and twelve. 

8. Two hundred thousand, six hundred and sixty-one. 

4. Eight hundred and twenty thousand, and thirty. 

5. Nine thousand, three hundred and seventy-one. 

6. Forty-seven thousand, one hundred and nineteen. 

7. Eighty-one thousand, and seven. 

8. Sixty thousand, four hundred and eighty-two. 

9. Seven hundred and twenty-eight thousand, eight hundred 
and fifty-seven. 

21. Millions, Billions, Tbillions, &c. — ^The third 
period is that of MillioiLa. It consists of three places, — 
millions, ten-millions, hundred-millions 

Examples. — One miUion, 1,000,000. 

Ten million, 10,000,000. 

One hundred miUlon, 100,000,000. 

22. The fourth period is that of Billions. It consists 
of three places, — ^billions, ten-billions, hundred-billions. 

Examples.— One billion, 1,000,000,000. 

Ten billion, 1 0,000,000,000. 

One hundred bilhon, 100,000,000,000. 

28. The Periods above billions are seldom used. They 
are called Trillions, Quadrillions, Quintillions, Sextillions, 
Septillions, Octillions, Nonillions, Decillions, &c. 

Beginning at the right, name first the periods in order, 
then the places, as shown in the following Table; — 

21. What ia the third perfcid ? Of what three places does it consist ?~22. What 
is the fourth period? Of what three places does tt consist 9 Qivc c&auipics of the 
mode of oxpremsing millions and billions.— 98. Name the periods above billions. 
How many places most wo fill, to express a million ? To express a billion ? To ex- 
press ten thousand f 
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6th Per 5th Per. 4th Per 3d Per. 8dPer. 1st Per. 

QUADRILLIONS TRILLIONS BILLIONS MILLIONS THOUSANDS UNITS 

24. One ten is equivalent to ten units ; one hundred, 
to ten tens. Hence, removing a figure one place to the 
right, diminishes its value ten times; removing it one 
place to the lefl, increases it ten times. 

25. Rule por Notation. — Write in each period^ be- 
ginning with the highest mentioned^ the number belonging 
to ity filling vacant places on the right with naughts. 

The left-hand period need not contun three places, but every pther 
must. — Naughts before a number do not affect its value, and should not 
be written. Every naught placed after a number throws its figures one 
place farther to the left, and therefore increases its value ten times. 

A person counting 100 every minute since the birth of Christ would 
not yet have reached a trillion. 

XXEB0I8E IN NOTATION. 

Write the following nxunbers in figures, placing units under 
units, tens under tens, &c.: — 

1. Nino hundred and eighty-one million, seven hundred. 

2. Ninety-six billion, one hundred million, and twelve. 

3. Tliree hundred and twenty quadrillion, ^y^ thousand. 

4. Fifteen quintillion, four quadrillion, ten thousand. 

5. Eight trillion, twelve biUion, seven hundred. 

6. Two hundred and fifty-seven million, one hundred and 
ninety-one thousand, seven hundred and sixty -three. 

24. What Is the effect of remuTins a fl^uro one place to the right? Of remoTing 
it one place to the left?— 25 Qive the rule for Notation. Which of the periodb must 
contain three placess, and which nenl n<»t? What is the ofllect of preflzing a cipher 
to a namber ? Of annezlDg a cipher ? What remark is made, to show how great a 
trillion is? 
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7. Ninety-eight seztillion, three hnndred million, eleven thou- 
sand, four hundred and thirteen. 

8. Seven hundred and seven trillion, forty-one million, seven 
hundred and twenty thousand, and one. 

9. Four hundred and fifty trillion, five hundred and forty bil- 
lion, forty-five million, fifty-four thousand, and eleven. 

10. 475 decillion, 200 nonilhon, 84 octillion, 7 septillion, 63 
sexliliion, 460 quintilWon, 2 trillion, three hundred and sixty. 

11. Eight hundred and ninety-one quadrillion, one trilHon, 
fifty billion, six hundred and nine million, and seventy. 

12. Two nonillion, fourteen septilhon, two hundred and eleven 
quadrillion, thirteen triDion, five hundred and forty-six bilhon, 
twenty-seven thousand, and ninety-five. 

13. Twenty quintillion, two hundred and seven billion, six 
hundred million, six thousand, and fifty -nine. 

14. Two hundred sextillion, and sixty- nine. 

15. One trillion, one hundred billion, and eleven. 

Tlie Roman ItfotaUon. 

26. The Roman Notation, so called because it was 
used by the ancient Romans, employs seven letters. 
I. denotes one ; V., five ; X., ten ; L., fifty ; C, one hun- 
dred; D., five hundred; M., one thousand. 

y resembles the outline of the hand with the five fingers spread. X is 
two V's, or fives, joined at their points. G begins the I^tin word centum^ 
one hundred. It was sometimes written in Uiis form Cf and the lower 
hal^ afterwards written as L, denoted fifty. M begins the Latin word 
miUe, a thousand. A thousand was sometimes written GIQ ; hence 10, 
afterwards changed to D, denoted 500.— Some think that V was used to 
denote fire, because TJ, which was anciently written Y, was the fifth voweL 

27. These letters are combined to express numbers, 
according to the following principles : — 

1. If a letter is repeated, its value is repeated. XX. is 
twenty ; III. is three. 

26. Why is the Roman Notation 80 called ? What does it nse to represent num. 
bers? Why is it supposed that V was used for 5, and X for 10? How did C come 
to denote 100, and L 50? Why was M nsed for 1000, and D for 500?— 27. In com- 
bining theM cbaxacters to express numbers, what Is tho effect of repeating a letter ? 
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NOTATION. 



2. A letter of less value, placed after one of greater, 
unites its value to that of the latter. VI. is six. 

«3. A letter of less value, placed before one of greater, 
takes its value from that of the latter. IV. is four. 

4. A letter of less value, placed between two of greater, 
takes its value from that of the other two umted. LIV. 
is fifty-four. 

5. A bar over a letter increases its value a thousand 
times. V. is five thousand. 







Table. 




I. 


One. 


L. 


Fifty. 


11. 


Two. 


LX. 


Sixty. 


111. 


Three. 


LXX. 


Seventy. • 


IV. 


Four. 


I. XXX. 


Eighty. 


V. 


Five. 


XO. 


Ninety. 


Vi. 


Six. 


0. 


One hundred. 


Vil. 


Seven. 


CL 


One hundred and one. 


VIII. 


Eight 


CO. 


Two hundred. 


IX. 


Nine. 


COO. 


Three Imndred. 


X. 


Ten. 


0000. 


Four hundred. 


XI. 


Eleven. 


D. 


Five hundred. 


XII. 


Twelve. 


DO. 


Six hundred. 


XTTI. 


Thirteen. 


• DOO. 


Seven hundred. 


XIV. 


Fourteen. 


DOOO. 


Eight hundred. 


XV. 


Fifteen. 


DOOOO. 


Nine hundred. 


XVI. 


Sixteen. 


M. 


One thousand. 


XV 11. 


Seventeen. 


In aim 


Two thousand. 


XVIII. 


Eighteen. 


¥Mivr. 


Three thousand. 


XTX. 


Nineteen. 


MM¥¥. 


Four thousand. 


XX. 


Twenty. 


V. 


Five thousand. 


XXI. 


Twenty-one. 


X. 


Ten thousand. 


XX. 


Thirty. 


L. 


Fifty thousand. 


XL. 


Forty. 


M. 


One million. 



Wliat In the effoct of pladoff a letter of less valne after one of in^eater? Of 
placing a loiter of less value before one of greater? Of placing one of less valno 
between two of greater ? Of placing a bar oyer a letter ? Learn the Table. 
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Tho Roman Notation is now used chiefly in expressing dates, marking 
the hours on clock and watch faces, paging pre&oes, and numbering to^ 
umes, chapters, or lessons of books. It was ill adapted for use in calcu- 
lating or keeping accounts, and was for most purposes superseded with 
great advantage, in the 16th century, by the Arabic Notation, which had 
been introduced among the learned of Europe two hundred years before, 
and had been gradually made known by means of almanacs. 



KXEHOIBE IN NOTATION. 

"Write the following numbers, first by the Arabic, and then by 
the Roman, Notation : — 



5. Seventy-nine. 

6. Eight linndred. 

7. Ten thousand. 

8. Twenty-nine. 



1. Eighteen. 

2. Forty-five. 

3. Six hundred. 

4. Three thousand. 
9. Fifteen hundred (or, one thousand, five hundred). 

10. Nineteen hundred and ^ye, 

11. Twelve hundred and thirty-eight 

12. One million, one thousand, and one. 

13. Five thousand, seven hundred and ninety. 

14. One hundred thousand, and eleven. 

16. Fifty thousand, four hundred and fifty-four. 

16. Sixteen hundred and ninety-nine. 

17. One thousand, six hundred and sixty. 

18. Two thousand, two hundred and eighty-seven. 

Express the following numbers according to the Roman Nota- 
tion: 325; 18; 10,500; 81; 119; 50,909; 1,000,000; 48; 5,555; 
76; 1,864; 4,200; 14; 16,000; 849; 1,111; 52; 660; 101,000. 

Express the following numbers according to the Arabic Nota- 
tion: M. XXV. MDOCO. LXVm. VV. LOCO. XVII. 

LI. XII. DO. oocoiv. ex. VI. XI. IX. Moxni. 

MDCCCCLXXXIX. OXIX. 

iv. lii. ex. xciii. xxxviii.. Ixx. xiv. cxliv. Ixxxi. 



For what is tho Romiin Notalltm now chiefly rami ? When was it sapeneded 
t»y the Arabic? When was tho Arabic Notation first introduced, and how was it 
made known? 
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CHAPTER III. 



NUIIERATION. 



28. ViuniefatiaiL is die ait of leading ninnberB expressed 
by characters. 

89. RuLB Fos NuMBBAnoH. — \.\Beginnmg at the 
riffhtj divide the number into periods of threejigwres each, 

2. beginning at ^e left, read the figures ineaehperiod 
as if they stood alonCy adding the name of the period in 
every case except the tast, 

Tliei^iiiesof the ri^hiDd period ue never named as imits, tbewoid 
wiitM hfmg understood. We read 600 Jbe ibotdfined^ wA Joe kianirei matt. 

Flaoea containing most be passed over in reading. We read 2043 
teo (hamMOtd and farbf4krte^ not fioo tkfamnmd^ no k mn dnd mid fmtf^hrte. 



1,100 One thousand, one h an dr ed ; or, deven Inmdred. 
140,000 One hundred and forty thoaaand. 
20,009,000 Twenty miDion, nine thoosand. 
11,000,000,017 Eleven billion, and seventeen. 
9,000,070,212,005 Nine triifion, seventy miflion, two faondred and 

twelve dMNBand, and five. 
0,020,100,009,000,400 Su qoadriHion, twenty triDian, one hundred bO- 

Ikxn, nine million, four hundred. 



SXSB0I8S IH VUMKB1.TIOV. 

Kame the places in order— 4im£i^ tetUy htmdreds^ Ac; then 
read the number : — 

37123000000415863 

714629300000927000 

46327723207003 

15615000000111101 

827716420018 

7423065056506650128 



1. 


840000 


7. 


2. 


75819 


8. 


3. 


30451000 


9. 


4. 


1673549000227 


10. 


5. 


84001100206 


11. 


6. 


290902029092209 


12. 



iSL What is Vnmeaiioaf^a. Give the rale fir 
has Its ume understood inicafdiiigf How do we lead 



Which period 
eontaiaiasOf Oivo 





NUHEBATIOK. 




18. 


4987043790080466 


21. 


LXVl. 


14. 


224000000600317010 


22. 


Moxon. 


15. 


563745119 


23. 


MXDOCCL. 


16. 


1612875962 


24. 


DOOOXIX. 


ir. 


18459228 


25. 


OXVIIL 


18. 


DXLIX. 


26. 


MOCLXXIV. 


19. 


CCOOXCVII. 


27. 


LMCXXn. 


20. 


DOCOLXXXn. 


28. 


voooxxxin. 
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29. Fill nine periods with ones. Bead this nuinher. 

80. Fill seven periods with fours. Read this number. 

31. Set down 7 ten-thousands, 1 thousand, 5 hundreds, 6 tens, 
2 units. Bead the number thus formed. 

82. Set down 2 triUions, 3 ten-billions, 8 ten^miUions, 6 mil- 
lions, 1 thousand, 9 tens, 5 units, filling yacant places with naughts. 
Bead this number. 



30. English Numebation Table. — ^The division of 
numbers into periods of three figures each, as shown on 
page 12, is that followed in the United States, France, 
and the continent of Europe generally. The English 
divide into periods of 9ix figures each, naming them and 
the places they contain as follows : — 



I, 

s i 






i 



^i I 



oa 
•«3 



— • -^ 8 

'9 I "g -i i 



^1 

II 



II 



T 

4th Per. 
TRiLLtONS 



11 






o 

3 






•a .o 



^ 



I i 






I. 

•i s 

II 



I 



n 



Eh n 



SdPer. 
BILLIONS 



||1 

^ 11 
III 

goo 



I 

9 



I 
II 



W H 6 W ^ 

« 

2d Per. 
MILLIONS 



I 



U 



o 



4 



O 



a ^ p 



IstPer. 
UNITS 



80. How does the English Nnmeration Table differ from oarfr? Name the first 
eighteen places according to our table ; according to the English table. When we 
speak of a billion in this country, how many million do we mean ? 
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ADDITION. 



CHAPTER IV. 

ADDITION. 

31. Four girls and tliree boys went a riding; how 
many went in all ? 

Here we are required to find one number containing as many units as 
4 and 8 together. This process is called Addition. 

32. Addition is the process of uniting two or more 
numbers in one, called their Sum. Adding 4 and 3, we 
have 7 for their sum. 



and 1 are 

1 and are 



Addition Table. 

1 ; and 2 are 2 , and any number make 
1 ; 2 and are 2 j any number and make 



that number, 
that number. 



1 and 


Sand 


% and 


4 and 


5 and 


1 are 2 


1 are 3 


1 are 4 


1 are 5 


1 are 6 


2 are 3 


2 are 4 


2 are 5 


2 are 6 


2 are 7 


8 are 4 


3 are 5 


3 are 6 


3 are 1 


8 are 8 


4 are 6 


4 are 6 


4 are 7 


4 are 8 


4 are 9 


6 are 6 


6 are 7 


5 are 8 


5 are 9 


6 ai« 10 


6 are 7 


.6 are 8 


6 are 9 


6 are 10 


6 are 11 


7 are 8 


7 are 9 


1 are 10 


1 are 11 


7 are 12 


8 are 9 


8 are 10 


8 are 11 


8 are 12 


8 are 13 


9 are 10 


9 are 11 


9 are 12 


9 are 13 


9 are 14 


10 are 11 


10 are 12 


10 are 13 


10 are 14 


10 are 16 


6 and 


7 and 


8 and 


9 and 


10 and 


1 are 7 


1 are 8 


1 are 9 


1 are 10 


1 are 11 


2 are 8 


2 are 9 


2 are 10 


2 are 11 


2 are 12 


8 are 9 


3 are 10 


3 are 11 


3 are 12 


3 are 13 


4 are 10 


4 are 11 


4 are 12 


4 are 13 


4 are 14 


5 are 11 


5 are 12 


5 arc 13 


5 are 14 


5 are 15 


6 are 12 


6 are 13 


6 are 14 


6 are 15 


6 are 16 


7 are 13 


7 are 14 


7 are 15 


1 are 16 


7 are 17 


8 are 14 


8 are 15 


8 are 16 


8 are 17 


8 are 18 


9 are 15 


9 are 16 


9 are 17 


9 are 18 


9 are 19 


10 are 16 


10 are 11 


10 are 18 


10 are 19 


10 are 20 



81. In the given example, what are wo required to do? What is this process 
called f — 82. What is Addition ? What is the result of addition called ? 'flow mnch do 
and any nmnber make f How much do any namber and make ? Beoite th« Table. 



ADDITION. 
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33. Addition is denoted by an erect cross +, called 
PluB) placed between the numbers to be added. 6 + 5 is 
read six plus Jlve^ and means that six and Jive are to be 
added, 

34. Two short horizontal lines =, placed between two 
quantities or sets of quantities, denote that they are 
equaL 6 + 4 = 10 is read six plus four equals terij and 
means that the sum of six and four is ten, 

35. Observe the following : — 



8 + 2=6 

then 

13 + 2=16 
23 + 2=26 
83 + 2=86, &c. 



4 + 6=9 

then 

4 + 36=39 
4+45=49 
4 + 66=69, &c. 



8 + 7=10 

then 

63 + 7=60 
63 + '7='70 
73 + 7=80,40. 



6 + 8=13 
then 

6 + 28=33 
46+ 8=63 
6 + 88=98, &c 



36. Observe that 4+6 = 9, and 6+4=9. 
Hence, when numbei-s are to be added, it makes no 
difference which is taken first. 



EXEBOISE ON THE ADDITION TABLE. 

How many are 7 and 6? 6 and 7? 17 and 6? 16 and 7? 
6 and 27? 6 and 47? 67 and 6? 8 and 6? 6 and 8? 

How many are 6 and 7? 86 and 7? 87 and 6? 7 and 85? 
5and.87? 4 and 8? 4 and 88? 88+1 + 3? 4+2? 104+2? 
164+2? 174+2? 274+2? 92 + 4? 402+4? 

How many are 9 and 8? 29 and 8? 8 and 2? 48 and 2? 
108 and 2? 102 and 8? 8 and 8? 88 and 3? 8 and 78? 
178 and 8? 278 and 3? 11 and 1? 16 and 2? 10 and 2? 
20 and 3? 6 and 30? 6 and 8? 23 and 6? 

Add 9 and 7. 9 and 9. 9 and 8. 9 and 57. 9 and 59. 
9 and 58. 9 and 47. 9 and 5. 4, 5, and 9. 5, 4, and 19. 

Add 9 and 2. 6, 3, and 2. 89 and 2. 2 and 29. 7, 2, and 1. 
49 and 1. 51, 1, and 8. 9 and 161. 1 and 179. 

88. How is addition denoted?— 84. What do two short horizontal lines denote? 
How is 6+4=10 read?— 86. How mnch is 8+2? 18+2? 88+2? 4+5? 4+85? 
4+45? 8+7? 68+7? 68+7? 8+77?— 86. How much is 4+6? How much is 
6 +4 ? What prtnoipk is dsdaced from this ? 
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What does 6 + 6 equal? 6 + 106? 126+6? 226 + 6? 6+86? 
46 + 3 + 3? 56+4+2? 5 + 1 + 46? 

What does 4+6 equal? 104+6? 24+6? 6 + 14? 5 + 6? 
85 + 6? 5 + 76? 9+4? 9+44? 

What is the sum of 10 and 10? 10 and 20? 10 imd 30? 
4,6,and70? 7,3,and80? 10and5? 4,5,and8? 8,6,andl9? 
4,2,and7? 7,3,and2? 8,4,and8? 21,5,and3? 93,4,and8? 

Gonnt by twos, commencing 2, 4, 6, 8, &c., up to 100. 

Count by twos, commencing 1, 8, 5, 7, &c., up to 99. 

Count by threes, commencing 3, 6, 9, 12, &c., up to 99. 

Count by threes, commencing 2, 5, 8, 11, &c., up to 98. 

Count by threes, commencing 1, 4, 7, 10, &c., up to 100. 

Count by fours, commencing 4, 8, 12, 16, &c., up to 100. 

Count by fives, commencing 5, 10, 15, 20, &c., up to 100. 

87. Applications of Addition. — ^To find a whole, 
when itB parts are given, add the parta 

38. To find the selling price, when the cost and gain 
are given, add the cost and gain. 

39. To find the cost, when the selling price and loss 
are given, add the selling price and loss. 

40. To find a later date, when an earlier date (a. d., or 
after Christ) and the difference of years are given, add 
the earlier date and the difference of years. 

MENTAL EXEBOISES. 

1. A boy has 20 cents in one pocket, 9 in another, and 8 in a 
third; how many cents has he in all? 

Ana. 20 + 9+3 cents, or 32 cents. 

2. A fanner buys a cow for $82% and sells her so as to gain 
$7; what does she bring? (See § 38.) 

87. How do yon find a whole, when Its parts are ^ven ?— 38. How do 70Q find 
the selling price, when the cost and gain are given?— 89. How do yon find the cost, 
when the selling price and loss are given? — iO. How do you find a later date, when 
an earlier date and the difference of years are given ? 



• TUimark(|)d«notMfloam It balwajt placed teflmttMaaaUr. i^ittntiaiHg-twdeOmn. 
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8. Sold a picture for $38, at a loss of $8 ; what did the picture 
cost? (See § 89.) 

4. In what year will Oharles be eight years old, if he was 
bom in 1861 ? (See § 40.) 

5. How many strokes will a dock strike in twelve honrs, com- 
mencing at 1 o'clock? 

6. I spent $10 for a coat, $4 for a vest, and $6 for a hat; 
what did the whole cost? 

7. Five cows in one field, three in another, and seventeen in 
a third, make how many cows altogether? 

8. A grocer has 10 barrels of flour, 5 of sugar, and 6 of pota- 
toes ; how many barrels has he in all ? 

9. Clay was bom in 1777. Webster was bom 5 years later; 
what was the date of Webster's birth? 

10. There are 14 bones in the face, 6 in the ears, and 8 in the 
back of the skull ; how many bones in the whole head ? 

11. Washington became president in 1789. He held the office 
eight years ; when did he leave it? 

12. There are 31 days in July, and 81 in August; how many 
days in both months ? 

MoDEL.-'Thirty-oDe Is 8 tens and 1 unit 8 tens and 1 unit, added to 8 tens and 
1 unit, make 6 tens and 2 units, or 02. Ana, 62 days. 

13. A person travelled 40 miles by railroad, and 35 miles by 
stage ; how far did he go in all ? 

14. Genesis contains fifty chapters, and Exodus forty; how 
many chapters in both ? 

15. I have three lots of land ; the first contains 80 acres, the 
second 10, and the third as many as the other two together. 
How many acres in all three ? 

16. A certain orchard contains 16 apple-trees that bear, and 
4 that do not ; 7 pear-trees that bear, and 8 that do not ; and 10 
cherry-trees. How many apple-trees does it contain? How 
many pear-trees? How many trees altogether? 

17. If a person spends $10 on Monday, $5 on Tuesday, and as 
much on Wednesday as on both the previous days, how many 
dollars does he spend altogether? 
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41. Adding by Columns. — ^When the numbers are 
large, we set them down and add the columns separately. 

Example. — ^A merchant gives $5261 for one lot of 
goods, $432 for another, and $303 for a third. How much 
do they all cost him ? 

That we may unite things of the same kind, in setting the numbers 
down, place units under units, tens under tens, &c. 

Begin to add at the bottom of the right-hand column. 

3 and 2 units are 5 units, and 1 makes 6. Set down 6 $5261 

under the units. ^oo 

and 8 tens are 3 tens, and 6 make 9. Set down 9 ^*^^ 

under the tens. 303 

8 and 4 hundreds are *I hundreds, and 2 make 9. Set . . 
down 9 under the hundreds. A.n8, f 5996 

Bring down the 5 thousands. — Ant. $5996. 

42. Pboof of Addition. — Proving a sum is finding 
whether the work is correct. 

Addition is proved by adding the columns from the 
top downward. If the sum is the same as when they are 
added from the bottom upward, we infer that the work is 
right. If an error has been made in the first addition, it 
is not likely to be repeated in the second, when the num- 
bers are taken in a different order. 

Example.— Prove the example in §41. Add each $5261 

column from the top downward. 1 and 2 are 3, and 8 is 6. ^32 

6 and 3 are 9. 2 and 4 are 6, and 3 is 9. Bring down 5. 303 

Ana, 15996, — ^the same as before. Hence the work is 

right Ans. $5996 

EXAMPLES FOB PBAOTIOE. 

Bead and add the following numbers; prove each example: — 

0) (2) (8) 

62317 1100264 2976100548314732 

4330 63105 47211674162 

722321 68234610 22851040001004 

41. How do we deal with the mimbent when they are hurgef In the given ex- 
ample, bow most we set down the namben to be added? Why so? Ftaceed with 
the addition.—^ What is meant by proving ^ snm? How is addition proyed? 
Why should the resolt be the same when yon add in the opposite direction? ($ 86) 
Why is not an error in the first addition likely to be repeated in the second? FTore^ 
the example in S 4L 
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4. Add 90153, 821, 405801, and 8214 Arts. 498989. 

5. Add 84600825, 70, 55402, and 128201. Ans. 84778998. 

6. Add 41, 725, 12, 200, 4001, 20, and 8000. Ana. 7999. 

7. Add 11, 282, 2548, 14201, 870012. Ans. 886999. 

8. What is the sum of 1640268, 1501, 214128, and 28011? 

9. What is the value of 26 + 281041 + 711 + 55101 + 2110 ? 

10. Add thirteen hundred; nineteen million, two hundred 
thousand, five hundred ; forty-two ; five hundred and twenty-four 
thousand, and thirteen ; and twenty million, fourteen thousand, 
and thirty-two. Ans. 89789887. 

11. Add eleven million, two hundred and twenty-three thou- 
sand, four hundred and fifty-one ; five hundred and ten thousand, 
two hundred and fifteen ; ^ye million, one hundred and forty-one 
thousand, one hundred and twenty-two; and twelve thousand, 
two hundred. Ans. 16886988. 

12. What is the sum of 14 billion, three hundred and twenty- 
one ; 2 billion, 15 million, 111 thousand, three hundred and five; 
420 million, 12 thousand, and fifty-three ; and 181 million, 600 
thousand? Ans. 16566728679. 

13. Find the sum of twenty trillion, two hundred billion, two 
million, and seventeen; thirty-one billion, three hundred and 
seventy-one million, six hundred and thirty-four thousand ; thir- 
teen thousand, three hundred and twenty-one ; and five bUlion, 
eleven million, twenty-one thousand, four hundred and forty. 

Ans. 20236884668778. 

14. Add eleven million and eleven ; five million, two hundred 
and ninety-two thousand, one hundred and twenty-three; and 
six thousand, five hundred and fifty. Ans. 16298684. 

15. One town contains 16785 inhabitants, another 22242; 
what is the population of both ? 

16. How many acres in three farms, if the first contains 427 
acres, the second 250 acres, the third 211 acres ? 

17. A person who is worth $145250, makes $10000 more, and 
has $220700 left to him. What is he then worth ? 

18. If an army of 23452 men is reenforced with 16316 men, 
how many will it then contain ? 
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19. A boat starts with 1662 bushels of wheat aboard; 43 
miles down the river, it receives 27 barrels of flour and 8335 
bushels of wheat. How many bushels of wheat are then aboard ? 

Ans. 4987 bushels. 

43. Cabbyikg. — ^The sum of a colunm may consifit of 
more than one figure. In this case, set down the right- 
hand figure^ and carry the left-hand figure or figures to 
the next column. 

If the stun of a colmnn is 64, set down 4 and carry 6 ; if it is 98, set 
down 8 and carry 9 ; if it is 127, set down 7 and carry 12, &c. 

Example. — ^Add 3658, 4903, 7006, and 734. 

Set down the numbers, units under units, tens under 
tens, &c. Begin to add at the right The sum of the 
imits is 21, — Siat is, 2 tens and 1 unit Set down the 1 
unit in the units' place, and carry the 2 tens to the tens' 
column. 

2 and 3 are 5, and 5 is 10. 10 tens are 1 hundred 
and tens. Set down in the tens' place, and carry the 
1 hundred to the hundreds' column. 

1 and 7 are 8, and 9 is 17, and 6 is 28. 23 hundreds 
are 2 thousands and 8 hundreds. Set down 8 in the 
hundreds' place, and carry the 2 thousands to the column 
of thousands. 

2 and V are 9, and 4 is 18, and 8 is 16. 16 thousands ArU. 16301 
are 1 ten-thousand and 6 thousands. This being the last 

column, set them down. Am, 16801. 

EXAMPLES FOB PBAOTIOE. 

Bead and add the following numbers ; prove each example : — 




(20) 


(21) 


(22) 


49778 


857215 


24313755596 


,112 


29524 


24464485 


352243 


8461489 


5325273374 


5314 


828 


806482265 


5154432 


58327317 


3694817601153 


65423216 


874516526 


12365498705618 



48. When the sum of a colamn consists of more than one flgnre, what must we 
do? If the sum of a colomn is 64, what do we do? If it is 98? If it is 127? If the 
snm of a column is expressed by three figures, how many do we set down, and how 
many do we carry? Add the numbers in the giyen example, and show how we 
carry. 
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44. Rule for AddlUoii. 

1. Write units under unitSy tens under tens^ Ac. 

2. Beginning at the righJt^find the aura of each column^ 

3. If the sum is escpreased by one figure^ write it 
under the column added ; if not ^ set down the right-hand 
figure^ and carry the left-hand figure or figures to the 
next column. 

4. Prove ty adding in the opposite direction. 

EZAHPLBS FOB PBAOTXOX. 

1. Add 123405, 2364210, 854, 794327, and 86547. 

2. Add 27562, 846607, 2461, 4567801, and 866. 

3. Add 1034001, 78954^ 879205, 867001, and 45687. 

4. Add 11, 4562, 778, 15266, 8968, and 66666. 

5. Add 100375, 406780, 4673005, 4112, 18365791, 2478, and 
164357. Ana. 23716898. 

6. What is the sum of three hundred thousand, six hundred 
and fifty ; seven thousand, eight hundred and thirty-two ; eleven 
thousand, five hundred and sixty-seven ; ten thousand and fifty- 
six ; four hundred and seventy-two ? Ana. 880577. 

7. A man drew five loads of bricks. In the first load, he 
had 1209 ; in the second, 1453 ; in the third, 1101 ; in the fourth, 
1212 ; in the fifth, 1303. How many bricks were there in aU ? 

8. If there are shipped from the United States, 15624 barrels 
of flour to Sweden, 250 barrels to Holland, 205154 to England, 
6401 to Cuba, and 19602 to Mexico, how many barrels are 
shipped altogether ? 

9. Find the sum of eighty-eight million, and nineteen ; forty- 
seven thousand, and sixty-eight ; nine miUion, seven hundred and 
eighty-five thousand ; nine hundred and eighty-six ; eight billion, 
seven million. Ana. 8104833078. 

10. How many square miles in British America, there being 
2,436,000 square miles in the Hudson's Bay Territories, 857822 in 
Canada, 27704 in Few Brunswick, 18746 m Nova Scotia, 2184 in 
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Prince Edward's Island, 85913 in ITewfonndland, and 19 in the 
Bermuda Islands? Ans. 2878338 square miles. 

11. It is computed that there are two million pagans in iN'orth 
America, two million in South America, one million in Europe, 
five hundred and ten million in Asia, sixty-five million in Africa, 
and twenty-four million in Oceania. How many pagans are there 
in the world? Ans. 604,000,000. 

12. Maine, the largest of the New England States, contains 
81766 square miles. New York, the largest of the Middle States, 
contains 15234 square miles more than Maine. How many square 
miles in New York ? 

13. A person has $1557 in one bank, $2343 in another, and 
in a third as much as in both the other two. How much has he 
in the third bank? How much in all three ? 

14. A lady gave $3445 for a house and $1055 for furniture. 
She then bought some adtjoining land for as much as both house 
and furniture cost. What did she give for the whole ? 

15. Wellington's army at Waterloo consisted of 49608 in- 
fantry, 12402 cavalry, and 5645 artillery-men. How many men 
did it contain in all? 

16. Napoleon's army at Waterloo consisted of 48950 infantry, 
15765 cavalry, and 7232 artillery-men. How many men did it 
contain in all ? 

17. How many men did both Wellington's and Napoleon's 
army at Waterloo contain? Ans, 139602 men. 

18. How many bushels of wheat are there on four boats, each 
of which contains 5260 bushels of wheat and 45 barrels of fiour? 

Ans. 21000 bushels. 

19. President Madison was born in 1751, and attained the age 
of eighty-five; in what year did he die? 

20. How many strokes does a clock strike in 24 hours? 

21. A lady gave each of her three daughters $9250, and her 
son $8345. How much did she distribute among them ? 

22.. The earth is 95298260 miles from the sun. The planet 
Neptune is 2767105740 miles farther. What is Neptune's distance 
from the sun? 
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28. A has |4250; B has $875 more than A ; has as mtich 
as A and B together. What are all three worth? ^n«. $17760. 

24. How far is it from New York to Buffalo, the distance from 
^ew York to Albany being 150 miles, from Albany to Rochester 
251 miles, and from Rochester to Bnffalo 75 miles? 

25. A man worth $12500 makes as much more, and has $5490 
left to him. What is he then worth ? Am. $80490. 

26. Required the whole population of the world, that of N. 
America being estimated at 46000000; S. America, 20000000; 
Europe, 280000000; Asia, 680000000; Africa, 80000000; and 
Oceania, 28000000. 

27. How many men in an army consisting of foar reg^ents, 
two of nine hundred and eighty men each, and two of twelve 
hundred and forty? ^n«. 4440 men. 

28. A merchant bought $1786 worth of books, and $875 worth 
of stationery. On the books he gained $549, and on the station- 
ery $228. What did he sell the books for ? What did he sell 
the stationery for? What was his whole gain? 

Ans. Books, $2885. Stationery, $1108. Gain, $777. 

29. In 1862, the postal revenue of the U. S. amounted to 
$8299820; in 1868, it was $2868969 more. What did it then 
amount to? 

80. If I invest $2856 in pork, and $1977 in bee^ and sell 
them so as to gain $895, how much do I receive for the whole ? 

81. A man lefbJxis wife $95000 ; each of his three sons, $15000 ; 
his daughter, $84000; and the rest of his property, which 
amounted to $47250, to charitable societies. What was the 
whole value of his estate? -4n«. $221250. 

82. A's orchard contains 146 apple-trees ; B's, 22 pear-trees, 
9 plum-trees, and 27 apple-trees; O's, 18 plum-trees, 189 apple- 
trees, and 88 pear-trees. How many apple-trees in all three 
orchards? How many pear-trees? How many plum-trees? 
How many trees altogether? 

83. The salary of the Vice-President of the United States is 
$8000 a year ; that of the President is $17000 more. What do 
the yearly salaries of both amount to? 
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84. A certain school opens with 78 boys and 129 girls. 
Within 80 days there is an addition of 42 boys and 89 girls. How 
many does the school then contain? 

86. Add LXVL, MDXIX., OOIV., XVm. Atu. 1807. 

86. Add HD., VOXXX., XUV., CXV., X. Am. 1015789. 



45. FtactiBe the following examples till they can be 
^dded at sight up and down, naming the lesidts only. 
Thus, in Example 1 : — thretj eight, fourteen^ Haeteen, 
seventeen, twenty-three^ thirty, thirty-four^ thirty^six — set 
down 6, and cany 3. Three, Jive, nine, sixteen, &c. 



a) 


(2) 


W 


CO 


1179582 


28204681 


76456789 


5234567 


2295344 


17130579 


76789123 


6346789 


3381437 


96792468 


13123456 


2678912 


4574296 


85246835 


63456789 


7891235 


5275011 


74683579 


55789123 


1124567 


6443822 


63357924 


21123456 


4456789 


7109876 


52642753 


44456789 


4678913 


8123845 


31297531 


32789123 


8892845 


9345123 


97468864 


76123456 


8123456 


(5) 


(«) 


0) 


(8) 


7389234 


66694375 


34751212 


7634725 


6188345 


53693025 


23586259 


8583614 


5267345 


85215354 


11310844 


9472583 


1856284 


86424443 


97311581 


8361472 


2945245 


14644636 


80678363 


7258361 


3134123 


53301445 


72846256 


6747258 


4723345 


49321435 


62562172- 


5136147 


2312234 


21648673 


57166249 


4825836 


5689345 


36623535 


47691554 


3614725 


6490133 


55615525 


34426235 


2583614 


3567345 


41623573 


20934389 


9472583 


1289234 


24635521 


19281213 


8361472 


7631405 


36159247 


42816354 


7258361 
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46. When the snm of a column consists of three fig- 
ures, the two left-hand figures must be carried. Thus, 
in Example 9, the sum of the first column is 108 — set 
down 8, and carry 10. 



(9) 


(10) 


(11) 


0i) 


846750 


683621 


636643 


802960 


846750 


662961 


428744 


396136 


846760 


963421 


936613 


801916 


846759 


137653 


463824 


717486 


846769 


412623 


254872 


496395 


846769 


625636 


662816 


686289 


846759 


647213 


664883 


674198 


846759 


326443 


644865 


717487 


846769 


202662 


111834 


496396 


846759 


517660 


6.53861 


586285 


846769 


631021 


452840 


674199 


846769 


446133 


232890 


- 717488 


846759 


107563 


623886 


496397 


846759 


647606 


661893 


685286 


363759 


638714 


734882 


674196 


12208368 


7349899 


8033336 


9420101 


(18) 




(U) 


0S> 


1399736957 


3826486096 


. 7587897897 


7228226934 


6667483794 


4182696897 


6179562483 


988263592 


6469675797 


5598604587 


8759236294 


4829827957 


4499246912 




486766 


2789494849 


S398716976 


7631486746 


4589296895 


4297761987 


4782884793 


9286796997 


5181736661 




3292692 


1743394797 


6548424326 


5884276195 


694941 7a75 


7464352987 


85486785 


7489386822 


6394766980 


8926386411 


3689096897 


6298666967 


6867141394 


9791297897 


4164157266 


3788445796 


2278096896 


3647399992 


4-949961678 


7639166266 


71201220994 


63161299018 


78216431728 
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CHAPTER V, 



SUBTRACTION. 



47. Five hens are on a roost. Three fly down ; how 

many remain ? 

Here we are required to take 8 from 6, or to find the difference between 
8 and 6. This process is called Subtraction. 

48. Subtraction is the process of taking one number 
from another. 



SuBTRAonoN Table. 

from 1 leaves 1 ; from 2, 2 ; from any number leaves that number. 



1 from 

1 leaves 

2 leaves 1 
8 leaves 2 
4 leaves 8 
6 leaves 4 
6 leaves 6 
^ leaves 6 

8 leaves 7 

9 leaves 8 
10 leaves 9 



2 from 

£ leaves 
8 leaves 1 
4 leaves 2 
6 leaves 8 
6 leaves 4 
'I leaves 6 

8 leaves 6 

9 leaves 7 

10 leaves 8 

11 leaves 9 



S from 

8 leaves 
4 leaves 1 
6 leaves 2 

6 leaves 8 

7 leaves 4 

8 leaves 6 

9 leaves 6 

10 leaves 7 

11 leaves 8 

12 leaves 9 



4 from 

4 leaves 
6 leaves 1 

6 leaves 2 

7 leaves 8 

8 leaves 4 

9 leaves 6 

10 leaves 6 

11 leaves 7 

12 leaves 8 
18 leaves 9 



5 from 

6 leaves 

6 leaves 1 

7 leaves 2 

8 leaves 8 

9 leaves 4 

leaves 6 

1 leaves 6 

2 leaves 7 

3 leaves 8 

4 leaves 9 



6 from 

6 leaves 

7 leaves 1 

8 leaves 2 

9 leaves 8 

10 leaves 4 

11 leaves 6 

12 leaves 6 
18 leaves 7 
14 leaves 8 
16 leaves 9 



T from 

7 leaves 

8 leaves 1 

9 leaves 2 

10 leaves 8 

11 leaves 4 

12 leaves 6 
18 leaves 6 
14 leaves 7 
16 leaves 8 
16 leaves 9 



8 from 

8 leaves 

9 leaves 1 

10 leaves 2 

11 leaves 8 

12 leaves 4 
18 leaves 6 
14 leaves 6 
16 leaves 7 

16 leaves 8 

17 leaves 9 






9 from 

9 leaves 

10 leaves 1 

11 leaves 2 

12 leaves 8 
18 leaves 4 
14 leaves 6 
16 leaves 6 

16 leaver 7 

17 leaves 8 

18 leaves 9 



10 from 

leaves 

1 leaves 1 

2 leaves 2 
8 leaves 8 
4 leaves 4 
6 leaves 6 

6 leaves 6 

7 leaves 7 

8 leaves 8 

9 leaves 9 



J 



47. Repeat the example. What are we here required to do ?— 48. What ie Sub- 
traction ? What does from any nnmber leave ? Recite the Table. 
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49. The number to be subtracted, is called the Subtra- 
hend; that from which it is to be taken, the Hinuend. 
The result is called the Bemainder, or Difference. 

3 from 5 leares 2 ; 8 is the subtrahend, 6 the minuend, 2 the re- 
mainder or differ^ce. — ^If the minuend is less than the subtrahend, the 
subtraction can not be performed ; we can not take 8 from 2. 

50. Subtraction is denoted by a short horizontal line — , 
called Hinufl^ placed before the subtrahend. 5 — 3 is 
resLdJive minua tkree^ and means that 3 is to be subtracted 
from 6. 



61. Observe the following : — 



8-2=1 

then 

18-2=11 
28-2=21 
83-2=81, &C. 



7-8=4 

then 
47-3=44 
57-8=64 
67-8=64, &c 



7-8=4 

then 

27-23=4 

77-78=4 

87-88=4, &c 



11-10=1 
then 
81—10=21 
51-10=41 
91-10=81, &C. 



BXEBOISE ON THE SXJBTBAOTION TABLE. 

Subtract 4 from 6. 4 from 15. 14 from 15. 4 from 24. 
4 from 44. 54 from 55. 2 from 6. 2 from 66. 62 from 66. 

Take 8 from 5. 8 from 75. 8 from 85. 83 from 85. 1 from 9. 
1 from 19. 11 from 19. 3 from 8. 8 from 88. 

How much is 1-1? 8-3? 23-23? 88-23? 43-88? 
43-10? 58-10? 64-10? 6-8? 86-8? 86-83? 86-10? 
8-4? 28-4? 28-24? 9-5? 49-5? 9-7? 69-7? 

Take 3 from 9. 3 from 59. 3 from 99. 2 from 10. 2 from 
20. 2 from 60. 6 from 10. 6 from 50. 6 from 80. 

How much is 12-7? 22-7? 42-7? 92-7? 15-8? 
65-8? 75-8? 14-9? 84-9? 44-9? 64-9? 15-10? 
25-10? 16-9? 26-9? 76-9? 86-9? 10-4? 10-8? 



49. Wliat is the number to be snbtraoted called? What is the number from 
which the subtrahend is to be taken called? What is the result called? 8 from 6 
leayes 2 ; select the minuend, subtrahend, and remainder. In what case can the sub- 
traction not be performed?— 50. How is subtraction denoted? Howls 6 — 8 read? 
What does it mean ?— 51 How much is 8—2 ? What follows ? How much is 7— S ? 
27—28? 77—78? How much is 11— 10 ? 81—10? 51—10? 
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Subtract 8 from 14. 8 from 64. 8 from 84. 6 from 18. 
6 from 88. 7 from 14. 7 from 74. 8 from 17. 8from87v 

Take 7 from 10. 9 from 18. 6 from 15. 2 from 89. Sfroi^ 
47. 4 from 56. 25 from 29. 86 from 38. 7 from 11. 

Oomit backward bj twos from 100. Thns : 100, 98, 96, &o. 

Oomit backward by twos from 99. Thus : 99, 97, 95, &c. 

Oount backward by threes from 99. Thus: 99, 96, 93, &c. 

Oount backward by fours from 100. Thus : 100, 96, 92, &c. 

Oount backward by fives from 100. Thus: 100, 95, 90, &c. 

58, Applications op Subtraction. — ^Wheu a whole 
and one of its parts are given, to find the other part, 
subtraot the given part from the whole. 

63. When a whole and all its parts bnt one are given, 
to find that one, subtract the sum of the given parts from 
the whole. 

64. When the cost and selling price are given, to find 
the gain, subtract the cost from the selling price. 

66. When the cost and loss are given, to find the sell- 
ing price, subtract the loss from the cost 

66. When the selling price and gain are given, to find 
the cost, subtract the gain from the selling price. 

67. When a later date and the diflference of years are 
given, to find an earlier date (a« d., or after Christ), sub- 
traot the difference of years from the later date. 

MBNTAL BZBR0I8B8. 

1. A grocer who has 19 barrels of flour, sells 10 of them. 
How many has he left? Ans. 19—10, or 9, barrela. 

2. Learing home with $17, 1 spend $5 and give $4 away. 
How much have I left? (See.§ 53.) 



<& WlMBA^v^ol(a^0BeoritsputBai«glTai,hov4»vtt ted theolkerpnt? 
Whenft^v^oleaBdaU its puts but «m are «!▼■■;, kovd^ve Itaidtkat 
54. When the cost aadaeUiiig price are given, kovdsve Had tke fats?— 55. 
Cke cost and loss we icir^ hov d9 we find theaelliiig priee? 84, WbcntteadBi^ 
frieeand falm ara fireB. kav d9 ve fiad thecoatN-5L WksaalalerdrteaaMl tta 
diftrenoe of xean ars gl¥e^ bov do «« find aA eadlsr dMlat 
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8. A colt was bought for $81, and sold for $88. What was 
the gain? (See §54.) 

4. A bntcher lost $7 on a cow that cost $49. What did he 
sell her for? (See §55.) 

5. A jeweller sold a ring for $29, and thereby gained $8. 
What did the ring cost him ? (See § 56.) 

6. La Fayette was bom in 1757. President Madison was bom 
six years earlier. What year was that ? (See § 57.) 

7. K ten gallons of wine are drawn out of a hogshead con- 
taining 63 gallons, how many are left ? 

8. I sold a watch for $57, and by so doing gained $5. How 
much did it cost? 

9. Napoleon died in 1821. When was the batde of Waterloo 
fonght, which took place six years before his death? 

10. A farmer who has 89 sheep, sells 52 of them. How many 
does he retain ? 

MopEL.— Eighty-Dine is 8 tens and 9 nnlts ; ttty-two is tens and S nnits. 5 
tens and 2 nnits from 8 tens and 9 nnlts leave 8 tens and 7 nnlts, or 8t. Ant. 87 
sheep. 

11. If I bny some doth for $95 and sell it at a loss of $82, 
what do I get for it? 

12. A person lays ont $4 for books, $2 for paper, and $1 for 
pens. How mnch change must he receive for a $20 dollar bill ? 

18. A boy who has 58 cents, gives 82 cents to the poor. How 
many cents has he left? 

14. If a man bnys a cow for $46 and a calf for $6, >ind sells 
both for $62, how mnch does he make by the operation? 

58. When the numbers are too large to perform the 
operation mentally, write the smaller number under the 
greater and subtract each figure from the one above it. 

Example. — ^A person who has $87946, gives away 
$6035. How much has he left ? 

He has the difference between $6036 and $87946, whieh is to be found 
by subtraction. Set the smaller number under the greater, — ^units under 

68. When the nnmberB aiM too large to perfoim the opentlon mentall/, how do 
we deal with them t Go through the glyen eiample. 
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units, tenfi under tens, &c., becauBe things can be taken only from others 
of the same kind. 

Begin to subtract at the right 6 units tcom __ , ^Q»r<\A k 

6 units leave units; set down in the units' Jainuend 987945 

column. 3 tens from 4 tens leave 1 ten ; set it Subtrahend 6035 

down. hundreds from 9 hundreds leave 9 hun- — 

dreds. 6 thousands from 7 thousands leave 1 Jiemainder $81910 
thousand. Bring down 8. Ans, |81910. 

69. Pboof of Subtraction, — Add the remainder and 
subtrahend. If their sum equals the minuend^ the work 
is right, — ^This follows, because a whole is equal to the sum, 
of its parts. The minuend is the whole; the remainder 
and subtrahend are its parts. 

T. T^ XV ,- y LAA XV -«»»• 181910 

ExAMPr.ic — Prove the above example. Add the re- ^ . ahqr 

mainder and subtrahend. Thdr sum is |87946, which ^^' ^^^° 
equals the minuend. Hence the work is right ^ ^87945 

EXAMPLES FOB PBAOTIOE. 

Read minuend, subtrahend, and remainder. Prove each ex- 
ample : — 

(1) (2) (8) 

I^m 8267054 93847765138 87945568746598 

Take 146031 624324122 52345154133273 

■ ' ■ ' « ■ ■ 

4. Subtract 61425626877889 from 573929699887989. 

5. From VDOOOLXXXIV. take MOOOOXLIIL 

6. How much more is cxcviii. than xxxvi. ? 

7. From five hundred and sixty-three billion fifty-nine thou- 
sand and seven, take two hundred and twenty billion thirty-fiye 
thousand and four. Ans, 848000024008. 

8. Subtrahend, four biUioU five million and three ; minuend, 
eighteen trillion seven billion nineteen million and Edx ; required 
the remainder. Am, 18003014000008. 

9. From sixty-eight million nine hundred thousand and six- 
teen, take seven million two hundred thousand and two. 

69. How is Bubtraction proved ? Whj mnst the sum of the remainder and eab- 
trahend equal the minuend? Froye the example in § ^8L 
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60. BoBBOwiNa AND Cabbying. — ^The lower figure 
may be greater than the one above it. 

Example. — ^From 964 take 839. 

We can not take 9 nnits from 4 units. Hence from the ^ 

6 tens we borrow 1, leaving 5 tens. 1 ten is equal to 10 0^4 

units, which we add to the 4 units, making 14. Now sub- 339 

tracthig 9 units from 14 units, we hare 6 units left; set 

down 6. 3 tens from 6 {not 6) tens leave 2 tens. 8 hun- Ans, 125 
dreds from 9 hundreds leave 1 hundred. Ans. 126. 

In stead of taking 1 from the upper figure, as was done . 

above, it is usual to add 1 to the figure below it, which is ^^^ 

more convenient, while it gives the same result Thus: 839 

9 from 14, 5. Carry 1; 1 and 8 are 4; 4 from 6, 2. 

8 from 9, 1. Ana. 126. Ans. 125 

61. This adding of 10 to the upper figure is called 
Boirowixig; adding 1 to the next lower figure is called 
Carrying. — ^We may have to borrow and carry several 
times in succession. 

Example.— From 980000 take 969893. 

8 firom 10, 1 Carry 1 ; 1 and 9 are 10 ; 10 from 980000 

10, 0. Carry 1 ; 1 and 8 are 9 ; 9 from 10, 1. Carry 1 ; 969893 

1 and 9 are 10 ; 10 from 10, 0. Carry 1 ; 1 and 6 are 

Y; Y from 8, 1. 9 from 9, 0; naughts at the left are Ans. 10107 
not written. Ans. 10107. 

62. Rule for Subtraction. 

1. Set the smaller number under the greater^ units under 
unitSy tens under tens, <tc. 

2. JBeginning at the right^ take each figure of the sub- 
trahend from the one above it, and set the remainder 
under the figure subtracted. 

3. Jf any lower figure is greater than the one above ity 
add 10 to the upper figure^ subtract, and carry 1 to the 
neost lotoer figure, 

4. I^rove by adding remainder and subtrahend. 

dO. From 964 take 889, explaining the Be^eral steps.— 61. What is this adding of 

10 to the upper figure called? What is adding 1 to the next lower figure called? 
Show, with the given example, how we may haye to borrow and carry seyeral times 
In Buooession.— 62. Sedte the rule for subtraction. 
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EXAMPLES FOB PSAOTIOS. 



Read the nmnbers. Subtract. Prove each ozample:— 



(1) 
801V32641 
516238264 



(2) 

156241098755 
64980099668 



(8) 

743812634378021 
56424152883322 



(4) 

89900321098 
11127717749 



(5) 

5601312499324 
999746446289 



4385768506870 
4039299991»89 



7. From 248008 take 14652. 

8. From 814680 take 79999. 

9. Take 90648 from 300652. 

10. Take 89989 from 89990. 

11. Take 42829 from 52880. 

12. From 8264581 take 7642. 
18. Take 15628 from 824618. 
14. From 900061 take 10878. 



15. 8680145416-9218682. 

16. 245610085-81740305. 

17. ^51849085-22688518. 

18. 426884260-97958473. 

19. 98765432-28456789. 

20. 10008674-10007987. 

21. 576801498-85600534. 

22. 7000388251-581258* 



28. A merchant sells a lot of flom- for $12085, and thereby 
gains $996 ; what did it cost him ? (See § 56.) 

24. Victoria became qneen in 1887, 771 years after the Nor- 
man Conquest. What was the date of the Conquest ? (See § 57.) 

25. From thirteen billion subtract 8621856, and from their 
difference take the same subtrahend. Ans. 12982757288. 

26. The population of the United States in 1868 was estimated 
at 84,344,926 ; in 1862, at 88,844,589. What was the increase ? 

27. A warehouse containing goods valued at $295125 took 
fire. Only $27250 worth of goods was saved; what was the 
value of those consumed ? 

28. Georgia was first settled by Oglethorpe in 1788. How 
long was that after the settlement of Yirginia at Jamestown, 
which took place in 1607? 

29. A man gave $21460 for a farm, and $1685 for stock. If 
he sold the whole for $25000, did he gain or lose, and how much ? 
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80. If a person who has 86048 bushels of wheat sells one lot 
of 1845 bushels, and another of 12067 bnshds, how mnch has he 
left? Arts. 22131 bnshels. 

81. sells D 58 barrels of apples for $116, 225 watermelons 
for $30, and 100 chickens for $28. D pays $95 cash ; how mnch 
does he still owe G? Am. $79. 

82. A lady divided $10000 among her three children. Bhe 
gave the eldest $8585, and the second $8196. How mnch did 
the yoimgest receive? (See § 68.) 

83. At an election, 12847 votes were cast; the snccessM 
candidate received 8968; how many were for his opponent? 
What was the majority of the former ? Am. Maj. 5089. 

84. A broker, at the end of a day's business, had on hand 
$54253. How much of thia was in Wlls, $14160 of it being in 
gold, and $1789 in silver? 

85. A library contained 1429 volumes in English, 876 in 
French, and 198 in German. 642 of these books were burned 
up, and 183 sold; how many were left? Ana. 1178 vols. 

86. P and Q begin bnnness with $4500 each. P gains $868 ; 
Q loses $419. Which is worth the most, and how much ? 

87. Tlie Imperial Library of Paris contains 1000000 printed 
volumes and 84000 manuscripts. The Eoyal Library of Munich 
coatains 800000 volumes and 18600 manuscripts. How many 
volumes in both libraries ? How many manuscripts ? How many 
more volumes than manuscripts? 

88. The native population of New York state in 1860 was 
2882095 ; that of Pennsylvania, 2476710. The foreign-bom 
population of K Y. was 998640 ; that of Pennsylvania, 480505. 
What wad the population of both states ? How many more native 
inhabitants in K. Y. than in Penn. ? How many more inhab- 
itants of foreign birth ? How many more inhabitants altogether? 

89. Add the difference between 86458 and 64987 to the dif- 
ference between 7000 and 6999. Am. 22467. 

40. From the sum of 26848 and 14275, take their difference. 

41. What is the value of 18643 + 270967-4689? 

42. From forty-one billion subtract 863246+579868. 
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CHAPTER VI 



MULTIPLICATION. 

63. What will 5 lemons cost, at 3 cents each ? 

If 1 lemon costs 8 cents, 6 lemons will cost 5 times 8 cents, or 16 
cents. Here we are required to take 8 five times. This process is called 
Multiplication. 

64. Hnltiplication is the process of taking one of two 
numbers as many times as there are units in the other. 

Multiplication Table. 

Once is ; twice is ; taken any number of times is 0. 
times 1 is ; times 2 is ; times any number is 0. 



Onee 


Twice 


S times 


i times 


5 times 


6 times 


1 is 1 


1 is 2 


1 is 


8 


1 is 4 


1 is 6 


1 is 6 


2 is 2 


2 is 4 


2 is 


6 


2 is 8 


2 is 10 


2 is 12 


3 is 8 


8 is 6 


8 is 


9 


8 is 12 


8 is 16 


3 is 18 


4 is 4 


4 is 8 


4 is 


12 


4 is 16 


4 is 20 


4 is 24 


6 is 6 


6 is 10 


6 is 


16 


6 is 20 


6 is 26 


6 is 80 


6 is 6 


6 is 12 


6 is 


18 


6 is 24 


6 is 80 


6 is 86 


.7is 1 


7 is 14 


1 is 


21 


7 is 28 


7 is 86 


7 is 42 


8 is 8 


8. is 16 


8 is 


24 


8 is 82 


8 is 40 


8 is 48 


9 is 9 


9 is 18 


9 is 


27 


9 is 86 


9 is 46 


9 is 64 


10 is 10 


10 is 20 


10 is 


30 


10 is 40 


10 is 60 


10 is 6Q 


11 is 11 


11 is 22 


11 is 


88 


11 is 44 


11 is 66 


11 is 66 


12 is 12 


12 is 2^ 


12 is 


86 


12 is 48 


12 is 60 


12 is 72 


T times 


8 times 


9 times 


10 times 


11 times 


1« times 


1 is 1 


1 is 8 


1 is 


9 


1 is 10 


1 is 11 


1 is 12 


2 is 14 


2 is 16 


2 is 


18 


2 is 20 


2 is 22 


2 is 24 


8 is 21 


8 is 24 


8 is 


27 


8 is 80 


8 is 88 


8 is 86 


4 is 28 


4 is 82 


4 is 


36 


4 is 40 


4 is 44 


4 is 48 


6 is 36 


6 is 40 


6 is 


46, 


6 is 60 


6 is 66 


6 is 60 


6 is 42 


6 is 48 


.6 is 


64 


6 is 60 


6 is 66 


6 is 72 


7 is 49 


1 is 66 


1 is 


63 


7 is 70 


7 is 77 


7 is 84 


8 is 66 


8 is 64 


8 is 


72 


8 is 80 


8 is 88 


8 is 96 


9 is 63 


9 is n 


9 is 


81 


9 is 90 


9 is 99 


9 is 108 


10 is 10 


10 is 80 


10 is 


90 


10 is 100. 


10 is 110 


10 is 120 


11 is 11 


11 is 88 


11 is 


99 


11 is 110 


11 is 121 


11 is 132 


12 is 84 


12 is 96 


12 is 


108 


12 is 120 


12 is 132 


12 is 144 
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65. The number to be taken, or mnltiplied, is called 
the Hnltiplicand, The number by which we multiply, 
or which shows how often the multiplicand is to be taken, 
is called the Multiplier. The result, or number obtained 
by multiplication, is called the Product 

8 times 2 is 6. 2 is the multiplicand, 8 the multiplier, 6 the product 

66. The multiplicand and multiplier are called Factors 
of the product. 2 and 3 are &ctors of 6. 

67. Hultiplication is denoted by a slanting cross x , 
placed between the factors. 2 x 3 is read, and denotes, 
two multiplied by three. 

68. The multiplier shows how many times the multi- 
plicand is to be taken. Multiplying 2 by 3 is taking 2 
three times : 2 + 2 + 2 = 6. 2x3 = 6. Multiplying is, 
therefore, a short way of adding a number to itself 

69. When two numbers are to be multiplied together, 

it makes no difference in the result which is taken as the 

multiplicand, and which as the multiplier. 4 x 3 = 12. 

3 X 4 = 12. 

Here we have 12 stars, whether we take thorn crosswise * * * * 
as forming 8 rows of 4 each, or lengthwise as forming 4 * • • * 
rows of 8 each. » » * * 

70. When the multiplier is an abstract number, the 
product is of the same denomination as the multiplicand. 
3 times 2 men is 6 men ; 3 times 2 apples is 6 apples, &c. 

71. Applicatiok op Multiplication. — ^When the num- 
ber of articles and the cost of one are given, multiply 
them together, to find the whole cost. 

08. In the glyen example, what are we required to do ? What is this process 
called?— 64. What is Multiplication ? How mnch Is taken any number of times? 
How mnch is times any number ? Recite the Table.— 6& What is the number to 
be mnltipUed called ? What is the number by which we multiply called ? What is 
the result called ? Give an example of these definitions.— 6d. What are the multipli- 
cand and multiplier called? Name the Actors of 6; of 10.-^7. How is multiplica- 
tion denoted? How is 2x8 read?— 68. What does the multiplier show? Give an 
example. Multiplying is, therefore, a short way of doing what ?— 69. In multiplying 
two numbers, what is found to make no difference ? Prove this.— 70. When the mul- 
tiplier is an abstract number, of what denomination is the product ?— 71. How do you 
find the cost of a number of articles, when the cost of one is given ? 



40 . ICTTLTIFUCATION. 

MENTAL EXSB0I8E8. 

How much is 8 times 6? 6 times 8? 9 times 5? 5 times 9? 
7 times 10? 10 times 7? 11 times 5? 5 times 11? 

How much is 3 X 12 ? 6x6? 2x9? 4x7? 12x6? 1x6? 
0x10? 1x10? 11x2? 10x3? 6x0? 9x6? 8x7? 9x9? 

What is tiie product of 10 and 11? 6 and 8? 12 and 10? 
9 and 8? Hand 11? 5 and 6? 12 and 12? 8 and 12? 

How much is 4x3x7? 2x6x8? 1x8x8? 2x6x1? 
6x6x0? 3x3x3? 4x3x6? 2x8x2x7? 

1. If 6 marbles are bought for 1 cent, how many can be 
bought for 4 cents? Ana. 4 times 6, or 24, marbles. 

2. 7 days make a week. How many days in 8 weeks? In 6 
weeks? In 7 weeks? In 11 weeks? 

8. A certain boy earns $3 a week. How much will he earn 
in 4 weeks? In 6 weeks? In 9 weeks? 

4. At 10 cents apiece,. what will 2 writing-books cost? 8 
writing-books? 12 writing-books? 

6. Two boys have four pair of ducks each. How many ducks 
have they in all ? 

6. How many bushels of pears in four gardens, eaoh contain- 
ing three trees, if each tree yields two bushels? 

7. A perscHi having six broods of eleven chickens each, sells 
two of the broods. How many chiokens has he left ? 

8. If a boat goes 12 miles an hour, how far wiU it go in 2 
hours? In 6 hours? In 8 hours? 

9. If a boy reads 4 pages every morning and 6 every afternoon, 
how many pages will he read in 7 days ? 

10. If a man earns $12 a week, and spends $7, how much will 
he lay up in 1 week? In 4 weeks ? 

7S8i MuLTiPLTiKO BY 12 OB LESS. — ^The Maltiplication 
Table carries us as far as 12 times. We can, therefore, 
multiply by 12 or any less number in one line. 

Rule. — Set the mtUtiplier under the multiplicand^ 
units under unitSy tens under tens. Beginning at the 



CiJSBTIHa. 
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Multiplicand 53201 
MdtipUer 3 

Product 159603 



rights muUiply each figure of the muUiplieand in tunij 
setting each product in the same column v>ith the figure 
multiplied. 

Example. — ^Multiply 53201 by 3. 

Setting 8 under the units' figure of the mul- 
tiplicand, begin to multiply at the right 3 times 
1 is 3 ; 3 times is ; 8 times 2 is 6 ; 8 times 8 
is 9 ; 8 tunes 5 is 15. The last product consists 
of two figures ; set it down with its right>hand 
figure imder the figure multiplied. Ans, 169608. 

78. CAEBTiKa. — In the above example, each product 
except the last consists of but one figure. Wh^n any 
product consists of two or three figures^ set the right-hand 
one under the figure muUipliedy and carry the rest to the 
next product 

Example. — ^Multiply 6309 by 12. 

Set the multiplier under the multiplicand, units under 
units, tens under tens. Begin at the right. 

12 times 9 units are 108 units,— or, 10 tens and 8 
units. Set the 8 units in the units' place, and cany the 
10 tens to the next product. 

12 times tens are tens, and the 10 carried make 
10 tens, — or, 1 hundred, tens. Set in the tens' place ; carry 1. 

12 times 8 hundreds are 36 hundreds, and 1 makes 87 hundreds, 
8 thousands, 7 hundreds. Set 7 in the hundreds' place, and carry 8 
thousands. 

12 times 5 thousands are 60 thousands, and 8 makes 68. This being 
the last product, set down both figures. Ana. 63708. 



5309 
12 

Afu. 63708 



EXAMPLES FOB 
(1) (2) 

Multiply 73214 832614 

By 2 3 



(5) 

802716 
6 



(«) 
291603 

7 



l^BAOTIOB. 
(8) 

901432 
4 



CO 

237016 
8 



(0 
654321 
9 



20613 
6 

(9) 

61423 
10 



10. How much is ll times 75992638401 ? Ans. 836919022411. 

72. With how great a moltipUer can we mQltlply in one line ? Bedte the role. 
Illustrate the process with an ezample.-~78. When any product consists of mcnre 
than one figure, how do we prooeed t Multiply 5809 by 12, and show how we carry. 



f 
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11. How mnch is 9 times 8608498751 ? Arts. 82476488759. 

12. What is the value of 847852619 x 12 ? Ans. 10168231428. 



18. 372918686 x 2. 

14. 896140753 x 1. 

15. 579068245 x 8. 

16. 472938619 x 5. 

17. 639845728 x 7. 

18. 576838492 x 8. 



19. 7294880756 x 9. 

20. 960527884 x 10. 

21. 248781659 x 11. 

22. 581629478 x 12. 

23. 1759268428 x 4. 

24. 867841895 x 11. 



25. Multiply 81486 by 2 ; 8; 4; 6; 6; 7; 8; 9; and add the 
products. Ans. 1385884. 

26. Multiply 8976201 by 9; 8; 7; 6; 5; 4; 8; 2; and add 
the products. Ans, 894952844. 

27. Multiply 652081 first by 8, then by 8 ; and find the dif- 
ference between the products. Ans, 8260405. 

28. How much is twelve times six hundred and forty-nine 
thousand and thirty-seven? Ans. 7788444. 

29. Six is one factor, ninety-six thousand and seventy-three is 
the other. What is the product ? Ans. 576488. 

80. What cost 1785 coats, at $11 each? 

81. What is the product of OXOVIII. and XL ? Ans. 2178. 
32. Multiply XDOOOXXXIY. by VIH. Ans. 86672. 

74. MuLTiPLTnro by numbebs abovb 12. — ^Whenthe 
multiplier exceeds 12, multiply by its figures separately. 

Example. — ^Multiply 287 by 156. 

We can not multiply by 166 at once. Hence we first 
multiply by the 6 units ; then by the 6 tens, or 60 ; then 
by the 1 hundred. Thus we get three Partial FroductBy as 
they are called ; adding thiese, we get the whole product. 

MnltlpUcaiid 287 

MnltipUer 166 



Partial 
Products 



I 



1722 


= 2ST X 6 


1435 


» 287 X 60 


287 


= 28T X 100 



FhxLuet 44772 =287x160 
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Here, when we come to multiply by 6, we set thfr first figure of the 
partial product under the 5. This is because the 6 is 5 tens, or 50, being 
omitted on the right. So, when we multiply by 1 hundred, we set the first 
figure of the partial product under the 1, two naughts bdng omitted on 
the right. Take carey then, altBaya to aet the first figfwrt of ea^ partial 
product under the figure toed in muUiplying. 

76. Proof of Multiplioation. — Multiply the i^q 

muUiplier J>y the multiplicand. If this product 287 

agrees with the former one^ the work is right. ~1092 

Example. — ^Prove the last example. 1248 

Multiply the multiplier 166, by the multiplicand 287. The 3 12 
product is 44772, which agrees with the former one. Hence 44772 
the work is right 

76. When two numbers are to be multiplied together, 
it is usual to take the one with the fewer figures for the 
multiplier. 

EXAMPLES FOB PBAOTIOB. 

Find the product. Prove eateh example : — 



1. Multiply 263 by 157. 

2. Multiply 418 by 284. 

3. Multiply 637 by 856. 

4. Multiply 916 by 729. 
6. Multiply 846 by 4823. 



6. 2463 X 1857. 

7. 1974 X 9436. 

8. 2684: X 2631. 

9. 47685 X 8249. 
10. 16853 X 62583. 



77. Rule for Mnltipltcattoii. 

1. Set t?ie multiplier under the multiplicand^ units under 
units^ tens under tenSy Ac. 

2. If th^ multiplier is 12 or less^ multiply by it each 
figure of the multiplicand in turn^ beginning at the right; 
set down the righirhand figure of each product^ and carry 
the remaining figure orfigures^ if any^ to the next product. 

74. When the. multiplier exceeds 12, what are we to do ? Maltiplj 287 bj 158, 
explaining the process What are the products obtained by multiplTlng by the dif- 
ferent figures of the multiplier called ? Where must we take care to set the first 
figure of each partial product? Why so f— 75. How is multiplication proved? Prove 
the last example.— 76. When two numbers are to be multiplied together, which do 
we take for the multiplier ?~77. Becite the rule for Multiplication. 
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8. If the mtdtiplier exceeds 12, imdHply by each of its 
figures in tuniy setting the first figure of each partial 
product under the figure used in mvUiplying. Then add 
the partial products. 

4. JProve by multiplying multiplier by multiplicand, 

78. Naught in thb Multepliee. — ^When occurs in 
the multipKer, bring it down, and go on multiplying by 
the next figure, aU in the same line. naa*? 

Example. — ^Multiply 7967 by 4005. 4005 

First multiply by 6, Bring down the two naughts, qqqqk 

each in its own column. Then multiply by 4, setting oyooo 

the product in the same line ; its first figure is thus 3186800 

brought under the 4. IlnaUy, add the partial prod- ■ ■ 

ucto? Ans. 31907835 



EXAMPLES FOB PBAOTIOE. 

1. Multiply four thousand two hundred and ninety-three, hj 
eight thousand and seventy-six. Ans. 84670268. 

2. Multiplj fiftj-seven thousand and three, by seventy-five 
thousand and four. Ans. 4275458012. 

3. The factors of a certain , product are 51, 4^ 6, and 108. 
Required the product. Ana, 182192. 

4. How much money must be divided among 2065 persons, 
that each may have $908 ? 

5. A drover who had 967 head of cattle, bought 92 more, and 
then sold the whole for $63 apiece. How much did he receive? 

6. How many books in three rooms, furnished with four book- 
cases apiece, each case containing 108 books ? 

7. What cost 825 horses at $145 apiece? 

8. What is the product of 9263 and 7608? 

9. What is the value of 68758 x 10408 ? 

10. Multiply MDLXV. by VIX. Ans. 7889085. 

11. Multiply LCCXLI. by XVU. Am. 602761687. 

78. When Ooocnrs in the multiplier, how mut we praoeed? nidurtnte this with 
the given example. 
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79. Naughts at thk bight. — ^We learned in § 25 that 
every naught placed after a number increases its value 
ten times. Hence, to miiUiply by 10, 100, 1000, <fcc., 
annex as many naughts as are in the nvidtiplier. 

76 X 10 = '^eo 76 X 100 = 7600 76 x 10000 = 760000 

80. Example.— Multiply 4200 by 40. 

Multiplying in the usual way, we find 

42|00 ^^ product to be 168000. The result is 4200 
^L the same as if we had multiplied the sig- . ^ 

F nificant figures together, and annexed the ^^ 

1«8^^^ nff ** ^"^ "^^^ "^ ^^ ^^""^ ^^ 1^8000 
When there are naughts at the right of either factor 
or bothy multiply the other figures^ and annex to their 
product as many naughts as are at the right of both 
factors. 

BXAMPL2S FOB PSAOTIOB. 

Find the value of the following : — 

1. 80632 X 10. 

2. 42685 X 100. 
8. 62 X 100000. 
4. 8641 X 1000. 
6. 6000 X 1000. 
6. 14000 X 10000. 

18. One gold eagle is worth $20 ; how many dollars are 6500 
eagles worth? 

14. If 100 pounds make one hundred-weight, how many 
pounds in seventj-eight hundred-weight? 

15. light travels 192000 miles in a second; how many miles 
will it travel in 60 seconds ? 

16. What will 140 miles of railroad cost, at an average of 
$42900 a mile? 

79. What is the e£fect of aimezlng a naught to a number? How, then, may we 
multiply by 10, 100, 1000, Ac. ?— 80. Multiply 4200 by 40 in the usual way. What 
other way of obtaining the result is there ? When there are naughts at the right ot 
either &ctor or both, what la the shortest mode of pxooeeding ? 



r. 


28000 X 146. 


8. 


976 X 25000. 


9. 


15000 X 1500. 


10. 


64700 X 89000. 



11. 889100 X 60000. 

12. 6287000 X 7800. 
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17. If an army consume 840 barrels of proyiaons in one day, 
how many will it consume in 1 year, or 865 days ? 

18. If sonnd travels 1120 feet in a second, how far wiU it 
travel in 20 seconds? 

19. A farmer has 6 orchards, each containing 10 piles of 
apples. In each pile are 1200 apples ; how many apples in all ? 

20. Multiply 640 by 10 ; by 60 ; by 940 : add the products. 

21. How much more is 6800 x 140 than 970 x 860 ? 

81. MULTTPLYING BY A COMPOSITB iNTuMBEB. — ^A Com- 

posite ITumber is the product of two or more factors 
greater than 1. 16 is a composite number, being equal 
to 8 X 2. 

When the multiplier is a composite number^ we may 
either multiply J>y the whole at once^ or by its factors in 
turn. The result will be the same. Multiplication by a 
composite number may, therefore, be proved by multiply- 
ing by its factors. 

Example. — ^Multiply 93 by 24. 

24 = 6x4 or, 8x3 or, 12x2 

93 93 93 93 

24 6 8 12 



872 658 744 1116 
186 4 8 2 

2232 2232 2232 2232 

What are the factors of 88 — ^fhat is, what two numbers multiplied 
together produce 88 ? What are the factors of 108 ? 72 ? 44 ? 21 ? 
182? 85? 98? 42? 64? 49? 121? 

EXAMPLES FOB PBAOTIOE. 

In examples 1 — 6, first multiply by the whole multiplier; 
then proye the result by multiplying by its fEictors. 

1. What cost 63 firMns of butter, at $16 apiece? 

81. What is a Oomp<»ite Number? How may we multiply by a composite 
himiber ? How may miilttpUoatio& by a composite number be proyed ? 
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2. What is the weight of 84 barrels of floor, ayeraging 190 
pounds each ? 

3. How maixj hours in 865 days, there being twenty-four 
hours in one day ? 

4. If a person travels 96 miles a day, for 108 days, how £eu* 
does he travel in all? 

6. What will 27 miles of plank road cost, at |4200 a mile ? 

6. How many bnshels of apples does an orchard of 107 trees 
yield, if each tree produces 12 bushels? 

7. What will 13 square miles of land cost, at $17 an acre, 
there being 640 acres in one square mile ? Ana. $141440. 

8. How many miles will a locomotive go in 7 days of 24 hours 
each, if it moves 29 miles an hour ? An8. 4872 miles. 

9. The earth moves in its orbit 68000 miles an hour. How 
far will it move in 366 days of 24 hours each ? 

10. In an orchard of 219 apple-trees, the average yield of each 
tree was 8 barrels of fruit, worth $3 a barrel. What was the 
whole yield worth? -4n«. $1971. 

11. A man owing $8213, gives in payment 5 horses valued at 
$175 each, 29 cows at $38 each, and $765 in cash. How much 
remains unpaid? Ans, $5471. 

12. A ship, after sailing 23 hours east at the rate of 8 miles 
an hour, is driven west by a storm 10 miles an hour for 5 hours. 
At the end of the 28 hours, how fistr is she from where she 
started? Aru. 134 miles. 

13., In one year there are 31556929 seconds. How much does 
one trillion exceed the seconds in 1864 years? 

14. A man bought two farms; one of 87 acres, at $54 an 
acre; the other of 101 acres, at $37 an acre. He paid $8140 ; 
howmuch was still due? Ans. $295. 

15. If I ^ve 3 horses, each worth $150, and 13 cows, each 
worth $36, for 50 acres of land, valued at $16 an acre, do I gain 
or lose, and how much? Ans. Lose $118. 

16. If a man travels 47 miles a day for 5 days, and then goes 
64 miles a day for four days, how many more miles will he have 
to go, to complete a journey of 600 miles ? 
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CHAPTER VII. 

DIVISION. 

82. Two pints make a quart ; how many qoarts in 8 
pints ? 

If 2 pints make 1 quart, in 8 pints there are as many qoarts as 2 is 
contained times in 8. Here we are required to find how many times 2 is 
contained in 8. This process is called Division. 

88. DiTinon is the process of finding how many times 
one number is contained in another. 



Division Table. 

Any number is contained in 0, times. 
1 in 1, once ; 1 in 2, twice ; 1 in 8, 8 times ; 1 in 4, 4 times, k6. 



Sin 

2, once. 

4, twiM. 

8, 8 times. 

8, 4 times. 
10, 5 times. 
12, 6 times. 
14, T times. 
lA, 8 times. 
18, 9 times. 

20. 10 times. 

22. 11 times. 

24. 12 times. 



Sin 

8, once, 
a, twioe. 

9, 8 times. 
12, 4 times. 
16, 5 times. 
18, 6 times. 
21, 7 times. 
24, 8 times. 
27, 9 times. 

80. 10 times. 

88. 11 time& 

80. 12 times. 



4ixi 

4, once. 

8, twice. 
12, 8 times. 
10, 4 times. 
20, 5 times. 
24, 6 times. 
28, 7 times. 
82, 8 times. 
80, 9 times. 

40. 10 times. 

44.11 times. 

48. 12 times. 



Sin 

5, once. 
10, twice. 
IS, 8time& 
20, 4 times. 
2S, 5 times. 
80, 6 times. 
85, 7 times. 
40, 8 times. 
45, 9tlme& 

60. 10 times. 

65. 11 times. 

60. 12 times. 



6in 

0, once. 
12, twice. 
18, 8 times. 
24, 4 times. 
80, 6 times. 
80, OtimeSb 
42,^7 times. 
48, 8 times. 
64, 9 times. 

60.10 times. 

66. 11 times. 

72.12 times. 



Tin 

7, once. 
14, twice. 
21, 8 tidies. 
28, 4 times. 
86^ 6 times. 
42, 6 times. 
49, 7 times. 
66^ 8 times. 
68, 9 times. 
70, 10 times. 
77,lltime& 
84, 12 times. 



Sin 

8, onoe. 
16, twice. 
24, 8 times. 
82, 4 times. 
40, 6 times. 
48, 6 times. 
66, 7 times. 
64, 8 times. 
72, 9 times. 
80, 10 times. 
88, 11 times. 
06, 12 times. 



Sin 

9, once. 
18, twice. 
27, 8 times. 
86, 4 times. 
45, 6 times. 
64, 6 times. 
68, 7 times. 
72, 8 times. 
81, 9 times. 
90, 10 time& 
99, 11 times. 
108, 12 times. 



10 in 

10, once. 

20, twice. 

80, 8 times. 

40, 4 times. 

60, 6 times. 

60, 6 timeSb 

^0, 7 times. 

80, 8 times. 

90, 9 times. 
100, 10 times. 
110, 11 times. 
120, 12 times. 



llin 
11, once. 
22, twice. 
88, 8 times. 
44; 4 times. 

65, 6 times. 

66, 6 times. 
77, 7 timeSb 
88,^ 8 times. 
99,' 9tbues. 

110, 10 times. 
121, 11 time& 
182, 12 times. 



12 in 

12, once. 

24, twice. 

86, 8 times. 

48, 4 times. 

60, 5 times. 

72, 6 times. 

84, 7 times. 

96, 8 times. 
108, 9 time& 
120, 10 times. 
182, 11 times. 
144, 12 times. 



82. Solve the given example. What are we here required to do? What is this 
process called ?— 88. What is Division ? How manj times is any number contained 
in ? How many times is 1 contained in any number ? Becite the Table. 
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84. The number to be diyided, is called the DiTidend; 
that by which we divide, the Divitor. The result, or 
number obtained by dividing, is called the ttuotient It 
shows how many times the divisor is contained in the 
dividend. 

86. When the divisor is not contained an exact num- 
ber of times in the dividend, what is left over is called 
the Bemainder. 5 in 17, 3 times and 2 over ; 17 is the div- 
idend, 5 the divisor, 8 the quotient, and 2 the remainder. 

86. The divisor is contained in 
the dividend as many times as it 4 in twelve, 
can be subtracted in succession stimea. 
from the dividend. Dividing is, 
therefore, a short way of performing successive subtrac- 
tions of the divisor from the dividend. 

87. Division is generally denoted by a short horizon- 
tal line between two dots -=- ; the dividend is placed 
before it, and the divisor after it. 12 -r- 4 is read, and 
denotes, twelve divided hy four. 

Division is also denoted by a line, with the dividend above it and the 
divisor below it; as, ^}: When there is a remidnder, it is often placed 
over the divisor with this line between, and thus written aa part of the 
quotient Thus : 17 -5- 6 = 3|. 

Divifflon is also denoted by a curved line, placed between the dividend 
on the right and the divisor on the left ; as, 4)12. 

88. When the divisor is an abstract number, the 
quotient is of the same denomination as the dividend. 
12 men -^ 4 = 3 men; 12 apples -^ 4 = 3 apples. 

89. Applications of Division. — ^Division is the con- 
verse of multiplication. The dividend corresponds with 

84. What is the number to be divided called ? What is the number we divide by 
called? What is the result obtained by dividing called? What does the quotient 
show ?— 80i. What is meant by the Bemainder ? Give an example of these definitions. 
— 8<L How^nany times Is the divisor contained in the dividend ? Dividing is a short 
way of doing what?— ST. How is division generally denoted? How is 12-i-4 read? 
In what other way is division denoted ? How is a remainder often written ? What 
is the third way in which division may be denoted ?— 88. What denomination is the 
quotient, when the divisor is an abstract number ?— 88. Of what is division the con- 
verse ? With what does the dividend correspond ? The divisw and quotient ? 

3 
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the product, the divisor and quotient with the factors. 
That is, 

diyidend = divisor x quotient 82 = 8 x 4 

Hence, dividend -f> divisor = quotient 32 -^ 8 = 4 

dividend -f- quotient = divisor 82 -r- 4 = 8 

When, then, a product and one factor are given, to 
find the other factor, divide the product by the given 
factor. 

90. We found in § 71 that the whole cost of any num* 
ber of articles -equals the cost of one joiultiplied. by the 
number of articles. Hence, 

Divide the whole cost by the number of articles, to 
find the cost of one article. 

Divide the whole cost by the cost of one article, to 
find the number of articles. 

MENTAL EXSBOISES. 

How many times is 5 contained in 25 ? In 40 ? In 80 ? 8 in 
48? 7 in 49? 8 in 12? 6 in 54? 7 in 21? 9 in 36? 12 in 
144? 10 in 70? 11 in 110? 12 m 48? 9 in 54? 11 in 121? 

8 in 57, how many times? (Ans. 7 times, and 1 over.) 2 in 
17? 3 in 14? 4 in 39? 5 in 33? 6 in 45? 7 in 18^ 8 in 69? 
9 in 87? 12 in 65? 11 in 58? 

Find the quotient and reminder: 87-^10. 9-^2. 66-5-6. 
66-Ml. 119-M2. 100-^ll. 39-z-lO. 26-5-12. 62-f.9. 88-5-7. 
90-^8. 70-=-6. 47-Ml. 59-^6. 88-^12. 

26-^3. 57-5-12. 10-5-1. 36-t-IO. 130-5-12. 24-^5. 53-5-7. 
33-^4. 33-7-8. 72-^9. 101-M2. 102^11. 97-5-9. 19-^8. 
40-7-7. 31-7-6. 90-5-12. 140-M2. 42-5-9. 

1. 99 is a product; 11 is one of its factors; what is the other? 
(See § 89.) 

2. How many times is 7 contained in 7x6? 9 in 8x9? 

When a product and one fitctor are given, how can we find the other fbotor f 
—90. When the whole cost and the number of articles are given, how can we find 
the cost of one article? When the whole cost and the cost of one article are glren, 
how can we find the number of articles f 
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8. The dividend is 121, the divisor 11 ; what is the quotient? 
4. If 8 pencils cost 43 cents, how much is that apiece? 
(See § 90.) 

6. How often is 4 times 2 contained in 8 times 5 ? 

6. How many two-quart pitchers will 24 quarts of water fill? 

7. How many weeks in 66 days, there being 7 days in one 
week? 

8. How many albums at $8 each can be bought for |80? 
(See § 90.) 

9. If 96 cents are^istributed equally among twelve beggars, 
how much will each receive ? 

10. How many dresses of ten yards each can be cut from a 
piece of calico containing forty yards ? 

11. A merchant lays out $72 for dresses, at $12 apiece; how 
many dresses does he buy ? 

12. How many twelve-cent loaves can be bought for 182 cents ? 

91. Shobt Division. — ^When the divisor is 12 or less, 
the process is called Short DivisioiL 

Rule. — Set the divisor at the left of the dividend^ vjith 
a curved line between. Begin to divide at the left. See 
how many times the divisor is contained^ in each figure 
of the dividend^ and set the quotient under the figure 
divided. 

Example.— If 4 houses cost $12048, how much do they 
cost apiece ? 

They cost as many dollars apiece as 4 (the number of articles) is con- 
tuned times in $12048 (the whole cost). Set the divisor at the left of the 
dividend ; begin to divide at the left. 

4 is not contained in 1 ; see, therefore, how many .^- ooift 

times it is contained in the first two figures. 4 in 12, ^ ji^u^o 

8 times. Set down 8 under 2, the right-hand figure of 3012 

the two divided. 

4 in 0, times ; set it down. must never be 
omitted in the quotient, unless it is the first figure. Avm, f3012. 

4 in 4, once. 4 in 8, twice. Am, $8012. 

91. When is the process called Short Division? Give the role. Illustrate the 
role with the given example. 
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XZAMPLXS FOB PBAOTIOX. 

1. Divide eighteen thousand and six, by six. Ans. 8001. 

2. Divide 100208406 by two. Ans. 60104203. 
8. Divide ninety thousand and sixty-three, by three. 

4. Divide forty-five thousand and five, by five. 

5. Divide 9876648201 by one. 

6. Divide seventy-two billion by 6 ; by 8 ; by 9 ; by 12. 
r. Divide 1800402068 by 2. 

8. Divide twenty thousand eight hundred and four, by 4. 

92. Cabbyikg.— When all the figures of the dividend 
have been divided, if there is a remainder, set it down as 
such. If before this a renaainder occorB, prefix it (in the 
mind) to the nead figure of the dividend^ and continue the 
division. This prefixing is called Carrying. 

ExAHPLB. — ^How many stoves, at $12 apiece, can be 
bought with $25009 ? 

As many Btoves as $12 (the price of one stove) is contained times in 
$25009 (the whole number of dollars). 

12 is not contuned in 2. 12 in 25, twice and i lo 4 

1 over; set down 2 under the 5, and carry 1. 12) 2 5 9 

12 in 10, times and 10 over; set down 0, and - — . _ 

carry 10. 12 in 100, 8 times and 4 over ; set Ana. -^ U b 4, 1 
down 8, and carry 4. 12 in 49, 4 times and 1 
over ; set down 4 ifPthe quotient, and 1 as remainder. Ans, 2084 stoves, 
and $1 over. 

93. Pboof op Division. — ^Dividend = divisor x quo- 
tient (§ 89). Hence, Multiply the divisor and quotient 
together / add in the remainder^ if there is any. If this 
result eqatds the dividend^ the work is rigJU. 

ErAMPLB.-Prove the last example. ^^\\ 

Multiply the quotient 2084 by the divisor 12. Add in the 25008 
remaindw 1. The result equals the dividend ; hence the work 
is right. ^ £ 

25009 

92. If tiiere is a remainder after dividing all the flgores of the dividend, what 
mnat be done with it? If before this a remainder oocora, what mnat be d<me with 
it ? What ia thia prefixing called ? Solve the given Example, showing how the re- 
mainders are canied.— 98. How ia division proved f Prove the example in. $ 99l 
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EXAMPLES FOB PBAOTIOB. 



Und the qnotient: — 

1. 184766-1-2. Ana. 92888. 

2. 812015-^5. Ans. 62408. 
8. 81'r648880552-r-4. 

4. 902436421248-^6. 
6. 8262r6814r96-?-8. 

6. 864647999687-7^7. 

7. 1900840128674-6. 



8. 716784206. 

9. 487466884- 

10. 867824169- 

11. 269694626- 

12. 908628668- 
18. 117860860- 
14. 662819048- 



8. 

9. 

•12. 

11. 

9. 

12. 

10. 



lUm, 6. 
R€fih* 4. 
JSfifn, 5. 
Bern. 2. 
JScm, 1. 
JSem, 0. 
Mem, 8. 



Diyr. Diyidend. Qaa 
72)361296(6018 

72 X 6 = 360 



94. LoNO Division. — ^When the divisor exceeds 12, 
the process is called Long Dividon. 

96. In Short Division, we subtract and prefix the re- 
mainder to the next figure, in the mind. In Long Di- 
vision, we take the same steps, but lofite down all the 
figures used. 

Example. — ^Divide 861296 by 72. 

In long division, the quotient is set a< 
ihe right of the dividend. Beginning at the 
left of the dividend, take as many figures as 
are required to contain the divisor. 72 is 
not contuned in 8, or in 36 ; it is contained 
in 861, 6 times. Set . 5 in the quotient as 
the first figure. 

Multiply the divisor hy 6 ; set the prod- 
uct under 361, and subtract. The remainder 
is 1, which (as in .short division) we prefix, 
by bringing down 2, the next figure of tiie 
dividend. 

Now repeat the same steps. 72 in 12, times. Set in the quotient, 
and bring down 9, the next figure of the dividend. 72 in 129, once. Set 
1 in the quotient, multiply the divisor by it, and subtract the product from 
129. The remainder is 57, to which bring down the next figure 6. 

Repeat again the same steps. 72 m 676, 8 times. Set 8 m the quo- 
tient, multiply tfaie divisor by it, and subtract There is no remainder, and, 
as all the figures of the dividend have been brought down, the work is 
finished. Ans, 6018. 

860, 12, 129, and 676, are called Partial Dividends. 

94. When is the process called Long Division ?— 96. As regards the mode of 
operating, what is the difTerenoe between Short and Long Division ? Divide 861296 
by 72, explaining tl^e several steps in foil, and pointing oat the Partial Dividends. 



72 X 1 = 



72 X 8s 



129 

72 

676 
676 
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96L We mmy not ahrm ja» on the first tziily get the 
light qttodent figure. 

Ij^ on miilti{^ jing the diriaor hy any quotien t figure, 
the pfodnct oomes greater than the partial diridend, the 
qiQOlient figure is too great, and most be diminished. 

I^ on the other hand, fm snbtiaeting, we haTO a re- 
mainder greater than the diriscff; the quotient figure is 
too small, and most be inereased. 
^3)361296(6 nii^-iAel«tei-i|i«vrwe«T«ii. 




^) 361296 (4 
288 



97. If the drrisor uill not go into the partial diridend, 
set in the quotient, and bring down the next figure of 
the dividend. If serenl figures are brought down before 
the divisor wiQ go into the partial dividend, atf a nmtffki 
tM iJke gfmoiiemi/or €adL 

KXAXPI.K8 FOK PKACTICK. 

Find tibe qnotiait. Fkow each snm (|9o): — 

1. TT23a^s-3ai. Amm. 240«. IOl 4:irS»t±«2-£-95. JB^ik T. 

2. TQ^OSS-s-^r. Amm. liSSL 11. 2S^15S»-£-3t9l Jtak 4. 
X T13dlS^-89L AmM. 8017. 12. lT^5d«»-s-^Q& Mim. 1. 
4w 9^996^71. jIml 12«S9- IS. SeSlT4d^T«. 

5l 9Sfi23~39L Amm. :^«sr. ^ 14. 695.x!>7f^s-16S. 

CL S^dl»-s-10es:9L Hemt. a 1^ SS«$^^^-^4l9'r(». 

7. 163<50858-5-«S»7. Htm. CL IS. 525i?>>:yrC^S-5-^iS2. 

S. 823765SOI^£-4S«L i^oiL & 17. »142:^(SS2;^J<^r-4^r<$l. 

fll 9:t2»Mi»^2«SL Mtwm. 3. ISL ll«X!dSS14r41-=-S»123. 
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19. 171061930356-4-800089. 

20. 6763447-^-678509. 

21. 73411659875-5-46398. 



22. 42563008104-^82654. 

23. 81000633357-1-461305. 

24. 24639875555^5362. 



25. Divide 246515999541 by 28653. Ans. 8603497. 

26. Divide 11963109376 by 109376. Ans. 109376. 

27. Divide 166168212890625 by 12890625. Ans. 12890625. 

28. Divide 1521808704 by 6508456. Ans. 234. 

29. Divide 8278031150 by 46825. Bern. 200. 
SO. Divide 4000102955926 by 800095. £em. 100. 

81. Divide 8976014236 by 1280819. JRem. 978046. 

82. Divide 243166625648 by 8471082. Bern. 7856. 

83. Divide 9281746 by 27 ; by 44 ; by 98 ; by 294. 

84. Divide 7200651897 by 2498; by 76889; by 82174. 

85. Divide 8976014236 by 298701 ; by 4858684. 

98. Rule for DItI§Ioii. 

1. Set the divisor at the left qf the dividend. Take as 
many figures at the left of the dividend as iciU contain 
the divisor^ and find how many times it wiU go into them. 

2. If the divisor is 12 or less, set this first quotient 
figure under the figure divided^ or under the right-hand 
figure of those divided^ if more than one are tdken. Di- 
vide each figure of the dividend in tum^ carrying what is 
oveTy and setting each quotient figure under the figure 
divided. 

3. If the divisor is over 12, set the first quotient figure 
at the right of the dividend. Multiply the divisor hy ity 
and subtract the product from the partial dividend, 
Sring down the next figure of the dividend. Find the 
next quotient figure^ multiply ^ and subtract^ as before. 
Go on thuSj tUl aU the figures of the dividend are brought 
down. 

4. Prove by multiplying quotient and divisor together^ 
and adding in the remainder if there is one. 

98. Bedte the rale for Diyisioo. 
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EXAMPLES FOB PBAOTIOB. 

1. The product of two £u;tors is 67048164. One of thefiicton 
is 98T6 ; what is the other? (See § 89.) Am. 6789. 

2. If 1264 acres of land cost $21488, how mnch is that an 
acre? (See §90.) 

3. How many barrels of pork, costing $24 a barrel, can be 
bought for $95160? 

4. If a merchant sells 221988 bushels of com in 12 months, 
what is the average sale per month? 

5. The earth^s circumference is 25000 miles ; how long would 
it take to traverse it, at the rate of 200 miles a daj ? 

6. The cost of a certain railroad is $8490018. How long is 
the road, if the average cost is $52086 a mfle? 

7. A man worth $278195 in real estate, and $49990 in stocks, 
divides the whole equally among his wife, six sons, and four 
daughters. What is the share of each ? Ans. $29835. 

8. How many days will 128200 pounds of flour last a garrison 
of 641 men, allowing each man 4 pounds a day ? 

9. What number multiplied by 66 will produce 5148? 

10. Divide nineteen million into 9 equal parts. Ans. 2111111}. 

11. K 46 persons consume 158 pounds of flour every day, how 
long win 12482 pounds last them ? Am. 79 days. 

12. How many firkins holding 56 ]>ounds each will be required 
for putting down 49000 pounds of butter ? 

13. There are 5280 feet in a mile. How many miles in 971520 
feet? How many in 1943040 feet? 

14. How many bales will 270630 pounds of cotton make, 
allowing 465 pounds to the bale? 

15. If a tax of $44013645 is collected from six thousand and 
forty-five towns, what is the average amount paid by each 
town? * Ans. $7281. 

16. A forest containing 1995 trees was thinned by cutting 
down one tree in seven. How many trees were left ? 

17. There are 6 rows of cannpn-balls, each containing 4 pHes. 
If there are 76440 balls in all, how many in each pile ? 
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99. DiviDisrG BT A Composite Numbbb. — When the 
divisor is a composite number^ toe may either divide by 
the whole at once or by its factors in turn. The result 
will be the same. Division by a composite number may, 
therefore, be proved by dividhig by its &ctors. 

Example. — ^Divide 2232 by 24. 

24 = 6 X 4 or, 8 X 3 or, 12 x 2 

24)2232(93 6 ) 2232 8 ) 2232 12 ) 2232 

4 )372 3 )279 2 )186 
93 93 93 



216 



72 

exahplbs fob pbaotios. 

In these examples, first divide by the whole divisor; then 
prove the result by dividing hy its factors : — 

1. 63 gallons make a hogshead. How many hogsheads are 
there in 9828 gallons? 

2. If 1184 barrels of flonr are divided equally among sixteen 
boats, what is the load of each? 

3. If a vessel sails 3168 miles in 32 days, what is her average 
rate per day? 

4. Divide 681660 by 105 (7 x 8 x 5).. 

5. Divide 160006 by 154 (11 x 2 x 7). 

6. Divide 793800 by 84 ; by 45. 

7. Divide 4044426 by 121. Divide 11298 by 42. 

8. Divide 2628528 by 56. Divide 33792 by 64. 

9. Divide 22600625 by 75. Divide 28416 by 96. 

100. The Teub REMAiin)EB. — In dividing by factors, 
two or more remainders may occur, from which we must 
find the true remainder. Remainders are always units 
of the same kind as the dividends from which they arise. 

99. When the divisor is a oomposite number, what two modes of proceeding are 
there? How, then, may diTisi<Mi hy a oomposite amnber be proved?— 100. When 
two or more remainders ooonr, in divldng by tuton, how ««n we find the tme re- 
mainder ? ninstratefhiB process with the given example. 
8* 
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Divisioir. 



11 )7464 

6 )678 

7 ) 135 

19 



Rem* 
6 

..3X11= 33 

2x5x11 = 110 

True rem, 149 



Am. 19, 149 rem. 



Example.— Divide 7464 by 385 (11 x 5 x 7). 

Dividing by 11, we get 6 for 
the jfiist remainder. IMviding by 
11 makes the miits in the qao- 
Hent (678) 11 times greater than 
those of the original number. 
Hence 8, the remamder obtiuned 
on dividing this quotient, must 
be multiplied by 11 to make its 
units of the same kind as those 
of the former remainder. In 
like manner, the quotient 186 is 
made up of units 6 times 11, or 
66, times greater than those of the origbal number. Hence 2, the re- 
mainder arising from, this quotient, must be multiplied by 6 x 11. The 
three remainders bmg now of tiie same kind, we add them and get 149 
for the true remainder. Hence, 

To find the true remainder^ add to the remainder aris- 
ing from the first division^ each subsequent remainder 
multiplied by aU the divisors preceding the one that pro- 
duced it. 

EXAMPLES FOB PBAOTIOE. 

First divide by the whole divisor ; then prove the result by 
dividing by its factors, finding the tme remainder : — 



1. 223121-J-27. 

2. 258289-^35. 
8. 883398-^48. 

4. 324496-S-54. 

5. 459774-H64. 

6. 715154-5-77. 



Bern. 20. 
Bern, 24. 
JR&m, 38. 
Bern. 10. 
Item, 62. 
Item, 65. 



7. 264085-r-98 (2x7x7). 

8. 47484-M65 (8x11x5). 

9. 89901-=-242 (2x11x11). 

10. 91189-M62 (2 X 9 X 9). 

11. 67212-7-198(3x6x11). 

12. 43937-^245 (5x7x7). 



101. Naughts at the bight op the Divtsob. — ^When 
there are naughts at the right of the divisor, the opera- 
tion may be shortened. 

Annftxing a figure to a number, as we saw in § 26, throws its figures 
one place to the left, and thus multiplies it by 10. Consequently, cutting 
off a figure from the right of a number throws its remaining figures one 
place to the right, and thus divides it by 10. So, cutting off two figures 
divides by 100 ; cutting off three, by 1000, Ac Hence, 

101. WhatistheeffDetofcnttlngoffafigiirefromtheri^tofanimib«r? What 
lBthe«ffeotofcafctliigofftwoflgiiie0r Thnef 
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To divide a number by 10, 100, 1000, <fcc., cut off as 
many figures at the right of the dividend as there are 
naughts in the divisor. The remaining figures are the 
quotient; those cut off^ the remainder. 

4200-=-10 = 420 4200-5-100 = 42 4200-^1000 = 4, 200 rem. 

102. The principle is the same in the case of any di- 
visor ending with one or more naughts. 
Example. — ^Divide 9710 by 2400. 

Divide by factors. /y,M p^tM 

2400 = 100 X 24. To ^^,^ . ,^, ^' ^ 

divide by 100,cut offtwo 9710-MOO = 97 10 

figures from the right of 97-^ 24 = 4 ... 1 X 100 = 100 

the dividend. Dividing -— -- 

the quotient thus arising ^»^« »•«»• H^ 

by 24, and finding the 

true remainder, we get for Ans. 4, 1 1 rem, 

our quotient 4 and 110 

remainder. The result is the same as if we had 

2400) 97^0 (4 <^- ^^^ ^^ ^^ ^^ naughts of the divisor and two 
^ rta right-hand figures of the dividend, divided what 

remained, and annexed to the remainder the 
110 rem, figures cut off from the dividend for a true re- 

mainder. Hence the following rule : — 

Cut off the naughts at the right of the divisor ^ and as 
many figures at the right of the dividend. Divide the 
remaining figures of the dividend by those of the divisor. 
If there is a remainder^ annex to it the figures cut off 
from th^ dividend; if not^ these figures are themselves 
the remainder. 

340)10310(30 1900)135/f;J'(7 9000 ) 2790^^ 

102 133 31 

11 2 

Aru. 80, 110 rem. Ana, 7, 247 rem. Am, 31, 47 rem. 

Give the rule for diyidhig a number by 10, 100, 1000, ^te.— 102. Pivlile 9710 by 
2400, using the Ihctors ot the divisor. What other way is there of arriving at the 
same result? Give tiie rule for dividing when the divisor ends with one or more 
naughts. 
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EXAMPLES FOB PBAOTIOE. 



Find the quotient : — 

1. 88764824-10. 

2. 493268-i-lOO. 

8. 84810006700H-10000. 
4. 970000068002+1000. 
6. 8186200040H-10000. 
6. 8800800800-*-100000. 
7.^D000LXXX.-*-X. 



8. 848670+680. Bern. 810. 

9. 199801+1200. Bem.lQ\. 

10. 8816006+860. Bern. 6. 

11. 7294608+900. Bem.^. 

12. 8400099+280. Rem, 99. 
18. 1738626+660. Earn. 26. 
14."V000C. + OL. Ans. 36. 



MiscBLLANSous QuBsnoK8.^Name the four fimdameiital rales. Aru, 
Addition, Subtraction, Multiplication, Division ; with these all calculations 
are performed. What is Addition ? Subtraction? Multiplication? Di- 
vision ? What operation enables us to find a whole, when its parts are 
given ? When the whole and one part are given, what operation enables 
us to find the other part ? What is the converse of addition ? Of mul- 
tiplication? 

What is the result of addition called? Name the three terms used in 
subtraction. Ana. Subtrahend, minuend, and difierence. Define each 
of these terms. Kame and define the three terms used in multiplication. 
Name and define the terms used in division. What is meant by the fac- 
tors of a product ? Which term in division corresponds with the product in 
multiplication ? With what do the divisor and quotient correspond? At 
which side do we begin to add ? To subtract ? To multiply ? To divide ? 

What does the sign minus denote ? On which side of it must the sub- 
trahend be placed ? What does a horizontal line between two dots denote ? 
On which side of this sign must the dividend be placed? What does plus 
denote? What does an oblique cross denote ? WlAit is the sign of equal- 
ity ? How is addition proved ? Subtraction ? Multiplication ? Division ? 
In what other way may multiplication be proved ? Ans, By dividing the 
product by the multiplier ; if the quotient equals the multiplicand, the 
work is right. 

What is a composite number? Give an example of an abstract com- 
posite number ; of a concrete composite number. How may we multiply 
or divide by a composite number ? When we divide by factors, how do 
we find the true remainder? What is the shortest way of multiplying by 
10, 100, &c. ? How do we divide by 10, 100, kc, ? When is division called 
Short, and when Long ? What difference is there in the mode of perform- 
ing the two operations? 
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MISOELLANEOUB EXAMPLES. 

1. Find the sum, then the diffeFenoe, then the product, of 
843 and 8918; divide 8918 by 848. 

2. How many times is 20000 contained in the ^fference be- 
tween eleven ndUion and eleven billion? Ans. 549450 times. 

8. A United States senator receives $8000 a jear. If he 
spends $8 a day, how much of his salary will he save in his six 
years' term, allowing 865 days to the year? Ans. $480. 

4. If a person has an income of $8285 a year, how much is 
that a day? 

5. A mile is 5280 feet. How many steps, of two feet each, 
will a boy take in walking 5 miles? An$. 18200 steps. 

6. Divide the sum of 168488 and 849T1T by the difference 
between 97284 and 46824, and multiply the quotient by nine 
times nine. Ans. 1620. 

7. If a man earns $1200 a year, and his yearly expenses are 
$860, how many years wiU it take him to lay up $5440? 

Ana, 16 years. 

8. A fanner buys 75 tons of hay, at $82 a ton. He pays for 

it in wheat, at $2 a bushel. How many bushels of wheat must 

he give? Am. 1200 bushels. 

What was the whole cost of the hay f How much wheat) at |2 a bushel, will 
pay for It? 

9. A merchant began business with $86000. At the end of 9 
years he was worth $61875. How much a year had he made? 

10. How many x>ounds of coffee, at 29 cents a pound, will pay 
for two hogsheads of sugar containing 1160 pounds each, at 19 
cents a pound ? . Atu. 1620 jwunds. 

11. A person having $2879 in current bills, and $8997 in un- 
current, invests the whole in flour at $9 a barrel ; how many 
barrels can he buy? Ans. 764 barrels. 

12. Four partners commencing business put in respectively 
$8650, $9200, $7950, and $8000. At the end of a year the firm 
was worth $87875. Required their gain. Ans. $9075. 

18. K^ man buys 746 barrels of flour for $8206, what must 
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he sell the whole for, to gain |1 a barrel? How mnch is that a 
barrel ? Ans. $12 a barreL 

14. A person willed $12000 to his wife, $300 to thepoor, and 
the rest of his property to his six children in equal shares. If he 
was worth $71370, what was each child^s share? Ana* $9846. 

Wliat was be worth In aU? How much of this did 1^ leave to his wife and the 
poor ? How much remained f Into how many parts mnst this be divided ? 

15. A lady worth $48530 leaves her servant $550, her brother 
four times that amount, and divides the rest of her property 
equally among her four sons and three daughters. How much 
does each child receive? Ans, $6540. 

How mnch does she leave to her servant? To her brother? How much to 
both ? How mnch of her property is left ? Among how many is this divided ? 

16. Three partners divide equally their yearly profit, amount- 
ing to $17064. One of them divides his share equally among his 
four children; what does each child get? Ans, $1422. 

17. An army of 4525 men had 103075 days' rations. At the 
end of 21 days, 500 men were captured. How many days after 
that did the rations last ? Ans. 2 days. 

How many rations-did 4525 men consume in 21 days ? How many rations then 
remained? jAiter the capture, how many men were left? How long would the 
rations left support these men ? 

18. A garrison of 842 men had 63472 days' rations. After 
16 days a reenforcement of 158 men arrived. How long after 
their arrival ^d the rations last ? Ans. 50 days. 

19. A person bought 97 acres of land at $51 an acre, and 111 
acres at $47 an acre. He paid $9539 cash, and for the balance 
gave 5 horses; what was each horse valued at ? Ans. $125. 

What, was the cost of the first piece of land ? Of the second ? Of both ? How 
much cash was paid ? What remained due ? If 5 horses were valued at this amount, 
what was each horse valued at? • 

20. A hogshead containing 63 gallons of molasses was bought 
for 67 cents a gallon. 7 gallons having leaked out, the rest was 
sold at 76 cents a gallon. What was the gain ? Ans. 35 cents. 

21. In an orchard containing 659 trees, 41 trees bear no fruit. 
K the income from the orchard is $4944, and the apples bring $4 
a barrel, how many barrels on an average does each bearing tree 
produce ? Ans. 2 barrels. 
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22. A railroad forty miles long cost a million of dollars, all 
bnt fonr hundred. What was the cost per mile ? Am. $24990. 

23. The dividend of a som in division is 4719, the quotient 96, 
the remainder 15. What is the divisor? Am, 49. 

finbtnct the remainder ftom the diyldend, and 70a hare the product of the 
quotient and divisor; then proceed according to § 89. 

24. On dividing T34062 \>j a certain number, I get 807 for 
thp quotient, and 499 remainder. What is tfaie divisor? 

25. If 17 cows are worth $816, and each cow is worth as 
much as 6 sheep, what is the value of one sheep ? Ana, $8. 

26. An estate of $25101 was left to a family of four brothers 
and nine sisters. The brothers having ^ven up their share to 
the sisters, how much did each of the latter receive? 

27. A farmer had 100 hens, four of which died ; if the re- 
mainder laid in one week four basketfuls of eggs, consisting of 
120 each, what was the weekly average for each hen? 

Relations of DlTidend, DlTtsor, and <laotient. 

103. The quotient depends on both dividend and di- 
visor. If one of these is fixed, a change in the other 
changes the quotient. But, if both dividend and divisor 
are changed, these changes may neutralize each other, 
and the quotient remain the same. Thus : 

24 -f- 6 = 4 

Keep the same divisor ; then, 

Doubling dividend doubles quotient: 48 -H 6 = 8 
Halving dividend halves quotient : 12 -f- 6 = 2 

Keep the same dividend ; then, 

Doubling divisor halves quotient : 24 ~- 12 = 2 

Halving divisor doubles quotient : 24 -s- 3 = 8 

Doubling or halving both dividend and 48 -f- 12 = 4 

divisor makes no change in quotient : 12-^3=4 



108L On what does the quotient depend f If either dividend or diTisor is fixed, 
what is the effect of changing the other ? If both dividend and divisor are changed, 
what may follow? With the same divisor, what is the effect of doubling the divi- 
dend? Of halving the dividend? With the same dividend, what is the effect of 
doabling the divisor? Of halving the divisor? What is the effect of doubling or 
halving both dividend and divisor ? 
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104. From these examples we conclude that, 

L With a faced divisor^ tmdtijpiying the dividend by 
any nimiber mvUijpUea the qtwtient by that number^ and 
dividing the dividend divides the quotient. 

TL With a faced dividend^ mvUiplying the divisor by 
any number divides the quotient by that number^ and di- 
viding the divisor multiplies the quotient. 

HL Multiplying or dividing both dividend and divisor 
by the same nurnher does not change the quotient. 

105. If we multiplj one number by another, and then divide the 
product by the multiplier, we hare the ori^nal number 

unchanged. Multiply 9 by 4 ; divide tl^ product by 4, 9 x 4 = 36 

and we again have 9. 86 -^ 4 = 9 

Prime and Composite IVnmbers. 

108. Every number is either Prime or Composite. 

A Prime Humber is one that can not be divided by 
any number but itself or 1, without a remainder; as, 
2, 11, 17. 

A Compofiite Humber is the product of two or more 
&ctors greater than 1, and is exactly divisible by each 
of its factors. 30 is a composite number = 2x3x5; it 
is, therefore, exactly divisible by 2, 3, and 5. 

107. The first hundred prime numbers are as follows : — 



1 


29 


71 


113 


173 


229 


281 


349 


409 


463 


2 


31 


73 


127 


179 


233 


283 


353 


419 


467 


3 


37 


79 


131 


181 


239 


293 


369 


421 


479 


6 


41 


83 


137 


191 


241 


307 


367 


431 


487 


n 


43 


89 


139 


193 


251 


311 


373 


433 


491 


11 


47 


97 


149 


197 


257 


313 


379 


439 


499 


13 


63 


101 


161 


199 


263 


317 


383 


443 


603 


17 


69 


103 


167 


211 


269 


331 


389 


449 


609 


19 


61 


107 


163 


223 


271 


337 


397 


467 


621 


23 


67 


109 


167 


227 


277 


347 


401 


461 


523 



KM. State the principles deduced from these examplea— 105. What iB the effect 
of mnltipljiag one number by another, and then diyldlng the product by the mnltl- 
pUer?— 106L Into wliat two claaaea are all numbers divided T What is a Prime Num* 
ber f What is a Composite Number ?— lOT. Mention the ftnt ten prime numbeia. 
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108. Ad Even Hnmber is one that can be divided by 
2 without remainder ; as, 2, 4, 6, &c. 

An Odd Hnmber is one that can not be divided by 2 
without remainder ; as, 1, 3, 5, &c. 

109. A composite number is exactly divisible, 

By 2, when its ri^Miand figure is 0, or is exactly divisible by 2 ; as, 

80, 104. 
By 8, when the sum of its figures is exactly divisible by 8 ; as, 456— 4he 

sum of its figures (4 + 6+6 = 16) being exactly diyisible by 8. 
By 4, when its two right-hand figures are nau^ts, or are exactly diyisible 

by 4 ; as, 600, 824. 
By 6, when it ends with or 6 ; as, 10, 26. 
By 6, when it is an eyen number and the sum of its figures is exactly 

divisible by 8 ; as, 744. 
By 8, when its three right-hand figures are naughts, or are exactly divisible 

by 8 ; as, 17000, 3466. 
By 9, when the sum of its figures is exactly divisible by 9 ; as, 790146. 
By 10, when it ends with ; as, 860. 

EXEBOISE. 

Tell which of the following numbers are even, and which 
odd; which are prime and which componte. Select those that 
are exactly divisible by 2, by 8, by 4, by 6, by 6, by 8, by 9, 
by 10 :— 

1; 16; 326; 168; 450; 523; 2571; 62875; 9888; 19; 2967; 
86; 29000; 401; 1000101; 8700; 347; 123; 7002; 76408; 6003; 
10101001101201; 666; 10002; 1000. 

Prime Faeton. 

110. The Prime Factors of a composite number are 
the prime numbers (other than 1) which multiplied to- 
gether produce it. 2, 3, and 11, are the prime factors 
of 66, because 2x3x11=66. 

111. The prime factors of a composite number are 
found by successive divisions. 

108. What is an Even IS^umber? What is an Odd Nomber ?— 109. When Is a 
composite number exactly divisible by2? By 8? By 4? By 5? By 6? By 8? By 9? 
By 10?— 110. What Is meant by the Prime Factors at a composite number? Giro 
an example.— 111. How are the prime fitctors of a composite nmnber found f 
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Example,— -Find the prime factors of 6460. 

As 5460 is an even number, we divide it by 2. The qao- 

tient, 2730, being an even number, we again divide by 2. 2) 5460 

The next quotient, 1366, is exactly divisible by 3, since the I 

sum of its figures is exactly divisible by 3 ; we therefore 2 )2730 

divide it by 3. The next quotient, 455, is exactly divisible 3) 1365 

by 5, since it ends with 5 ; we therefore divide it by 6. The ^ 

next quotient, 91, being exactly divisible by 7, we divide it 5 ) 455 

by 7. The next quotient, 13, is a prime number. The prime 7) 91 

factors required are the several divisors and the prime quo- - — 

tient— 2, 2, 3, 5, 7, and 13. 13 

Proof.— 2 X2x3x6x7xl3 = 5460. 

112. Rule. — 1. To find the prime factors of a com- 
posite number J divide it hy its sm^aUest prim^e factor; 
treat the quotient in the same way^ and continue thus 
dividing the successive quotients till a prime number is 
reached. The divisors and the last quotient are the prime 
factors required. 

2. Prove by multiplying the prime factors^ and seeing 
vihether their product equals the given composite number. 

When a quotient is reached for wMch a divisor can not readily be 
found, look in the Table on page 64, to see whether it is prime. If it is, 
the work is done. 

EXAMPLES FOB PBAOTIOE. 

1. Find the prime factors of 6006. Ans, 2, 3, T, 11, 18. 

2. Find the prime factors of 16. Of 24. Of 36. Of 60. 

3. Find the prime factors of 72. Of 90. Of 102. Of 111. 

4. Find the prime factors of 125. Of 155. Of 178. Of 234. 

5. Find the prime factors of 309. Of 404. Of 524. 

6. Find the prime factors of 1040. Of 1324. Of 6276. 

7. Besolve 7498 into its prime factors. Ans. 2, 23, 163. 

8. Besolve 28055 into its prime factors. Ana, 5, 31, 181. 

9. Besolve the following numbers into their prime factors: 
1764; 14641; 78900; 6432; 49750; 390625. 

Find tbe prime &ctor8 of 5460. Prove this example.— 112l Beclte the rule for 
finding prime fectors. When a divisor can not readily be found, what should he 
done? 
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Cancellation. 

113. When one set of factors is to be divided by 
another, the operation may often be shortened by first 
rejecting equal factors. 

Example. — ^Divide 6x7x9x5 by 5x3x9x7. 

We may first multiply the Actors of the dividend to- 
gether, then those of the divisor, and then divide the first 
product by the second. 

6x7x9x6 = 1890 

5x8x9x7= 946 

1890 -f- 946 = 2 Ans. 

But we save work by setting the factors of the dividend 

above those of the divisor with a line between^ r^ecting 

egual factors from dividend and divisor^ and dividing 

what remains above the line by what remains below. 

Thus:— 

6x7x9x5 

6x3x9x7 

Rejectmg 7, 9, and 5, ^^3^^^^ 

6 -s- 8 = 2 -471*. 

The answer must be the same as before, because rejecting a factor is 
dividh^ by that factor, and we learned in § 104 that aimding both divir 
dend and divisor by the same number does not change the quotient, 

114. On the same principle, the work may be short- 
ened when the factors of dividend, or divisor, or both, are 
composite numbers. 

Example. — ^Divide 18 times 21 by 14. 

Arrange as in the last example. Divide 18 9 3 

and 14 by the common factor 2. Then divide Z$xtX. 

21 and 1 by the common factor 7. Multiply- y^ = 27 Ans. 

ing the factors remaining in the dividend, we M 

get 27, Ans, $ 

113. When one Bet of tofAxm is to be divided by another, how may the operation 
<rften be shortened ? ninstrate this process with the given example.— 114. In what 
other case may the work be similarly shortened ? Show this with the given ezamplOp 
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115. The equa> &ctorB thas rejected from diyidend and 
divisor are said to be cancdled^ and the process is called 
Cancellation. 

Since cancelling is dividing, 1 (not 0) takes the place of a cancelled 
factor. 

When the divisor is all cancelled away, as in the last example, the 
product of the fiictors remaining in the dividend is the answer. 

For every fiictor rejected mm the dividend we must re- 
ject an equal factor from the divisor, and only one such equal ^j ^^ ^ 
factor. We must not, for instance, cancel two threes in the dj^ ^p v 
divisor for one three in the dividend. 1 . fi. Z 

The factors of the dividend, in stead of being placed 

above those of the divisor, may be set at thdr right with a Ans. 27 
vertical line between. Thus : — 

EXAMPLES FOB PBAOTIOE. 

Bring cancellation to bear in the following : — 

1. Divide2x3x8x5xTby2x4xl5. Ana, 14. 

2. Divide 25 x 7x 11 x 6 by 56 x 25 x 7. An8. 1. 

3. Divide 3x7x2x11x21 by 7x2x3x7. Ana. 33, 

4. 40 X 39 is how many times 10x13? Ans. 12. 
6. Dividend, 121 x 6 ; divisor, 33 x 22 ; required the quotient. 

6. How many times is 34 x 15 contained in9xl7x3x5x2? 

7. Divide 20 X 36 X 22 X 60 by 3 x 11 X 100. 

8. Divisor, 5 times 6 times 11 ; dividend, 6930 ; what is the 
quotient? 

9. Divide 99 x 360 x 865 by 11 x 73. Ans. 16200. 

10. Divide the product of 17, 10, 16, and 14, by the product 
of 2, 6, 84, 7, and 2. Ans. 8. 

11. How many boxes of raisins containing 12 pounds each, 
worth 20 cents a pound, will pay for 16 boxes of crackers, con- 
taining 16 pounds each, at 18 cents a x>ound? Ans. 18 boxes. 

12. How many barrels of coal holding 8 bushels each, at 30 
cents a bushel, must be given for 9 ten-pound boxes of soap, 
worth 12 cents a XMjund ? Ans. 12 barrels. 

115. What 1b said of the equal fkctors thus rejected? Wliat is this prooesB 
called? What takes the place of a cancelled &ctor? When the divisor is all can- 
celled sway, what will the answer be ? How many fiictors must he cancelled lit the 
divisdrfor each fiictor rejected from the diyidend? In what other way may the 
fiMston of the dividend and divisor be arranged ? 
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CHAPTER VIII. 

GREATEST COMMON DIVISOR. 

116. When one ntunber is contained in another with- 
out remainder, the former is called a Divisor or Keasnie 
of the latter; and the latter, a Kultiple of the former. 6 
is contained in 12 without remainder ; hence 6 is a divisor 
or measure of 12, and 12 is a multiple of 6. 

117. A Common Divisor, or Common Keasnre, of two 

or more numbers is any number that will divide each 

without remainder. Their Greatest Common Divisor, or 

Measure, is the greatest number that will divide each 

without remainder. 

2, 4, 6, and 12, are common divisors of 24, 86, and 48. 12 is thdr 
greatest common divisor. 

118. Numbers that have no common divisor except 1, 
are said to he prime to each other. 

Nmnbers prime to each other are not necessarily prime nmnbers. 16 
and 28 are prime to each other, yet are not prime nmnbers. 

119. A divisor of any number is also a divisor of every 
multiple of that number. 3 is a divisor of 6 ; then it is 
also a divisor of 12, 18, 24, and every other multiple of 6. 

120. A common divisor of two numbers is also a divi- 
sor of their sum and of their difference. 3 is a common 
divisor of 12 and 21 ; then it is also a divisor of their 
sum (33), and of their difference (9). 

121. To find the greatest common divisor, when the 
numbers are small, resolve them into their prime factors^ 
and multiply together those factors that are common. 

11 A. When Is one number called a Divisor w Measure of another ? When is one 
number called a Multiple of another? Oive examples.— IIT. What is a Common 
Divisor of two or more numbers f What is the Greatest Common Divisor of two or 
more numbers? Give examples.— 113. When are numbers said to be prime to each 
other? Are numbers prime to each other necessarily prime numbers ? Give an ex- 
ample.— 119. Of what is a divisor of any number also a ^visor ? Give an example. — 
120. Of what is a common divisor of two numbers also a divisor ? Give an example. 
—121. How may we find the greatest common divisor, when the numbers are small ? 
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Example. — ^Find the greatest common divisor of 72, 
108, and 180. 

72 = 2x2x2x3x3 
108 = 2x2 x3x3x3 
180 = 2x2 x3x3x5 

The common factors are 2, 2, 8, and 8 ; and thdr product, 86, is the 
greatest common divisor. 

EXAMPLES FOB PBAOTIOE. 

Find the greatest common dlTlsor of the following: — 



1. 99 and 72. An$. 9. 

2. 54 and 90. 

8. 147 and 189. Ans. 21. 

4. 96 and 264. Ans, 24. 

5. 120 and 180. 

6. 144 and 192. Ans. 48. 



7. 36, 108, and 252. 

8. 66, 154, and 220. 

9. 120, 135, and 255. 

10. 48, 208, and 224. 

11. 40, 60, 100, and 140. 

12. 26, 104, 130, and 234. 



122. When the numbers are large or not easily re- 
solved into factors, we use a different metliod. 

Example. — ^What is the greatest common divisor of 

475 and 589 ? 

475) 589 (1 
Divide 589 by 476. If there were no 41^5 

remsdnder, 476 would exactly divide both, 

and would be the greatest conmion divisor. 114) 475 (4 

But, as there is a remainder, divide the last 456 

divisor by it. Again there is a remainder, ToN 1 1 ^ /a 

19. Divide the last divisor by it There is ' iJ a 

now no remainder, and 19, the last divisor, *^^ 

is the greatest common divisor sought. 

That 19 IS a common divisor of 476 and 689, is 476 -«- 19 = 25 
proved by divi(^ng those numbers by 19. 689 -f- 19 = 81 

That 19 is the grtatai conmion divisor is proved thus : — 

Any number that is a divisor of 476 and 689, 
is also a divisor of thdr difference, or 114 (§ 120), 

also of 4 times 114, or 456 (§ 119) ; 
and any number that is a divisor of 476 and 456, 

is also a divisor of their difference, 19. 

122. When do we uae a difli^rent method ? ninstnte this method with the given 
example. How is it proved that 19 is a common divisor of 475 and 569? How la It 
proved that 19 is tideir greatest oommon divisor? 
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Now, as the divisor of the original nombeni must also be a 
divisor of 19, they can have no greater common divisor than 19. 

123. Rule. — 1. To find the greatest common divisor 
of two numbers^ divide the greater by the less ; if there is 
a remainder^ divide the last divisor by it, and so proceed 
tin nothing remains. The last divisor is the greatest comr 
mon divisor. 

2. To find the greatest common divisor of more than 
two numbers, proceed as above with the two smallest first, 
then with the divisor thus found and the next largest, and 
so on tiU aU the numbers are taken* The last common 
divisor is the one sought. 

EXAMPLES FOB PBAOTIOE. 

Find the greatest common divisor of the following : — 



1. 865 and 511. Ans. 73. 

2. 864 and 420. Ans. 12. 

3. 775 and 1800. Ans. 25. 

4. 2628 and 2484. Ana. 86. 

5. 2268 and 8444. Ans. 84. 

6. 14, 18, and 24. Ans. 2. 

7. 837, 1134, 1347. Ans. 3. 

8. 78, 52, 13, 416. Ans. 13. 



9. 1242 and 2323. 

10. 6409 and 7395. 

11. 10353 and 14877. 

12. 285714 and 999999. 

13. 505, 707, and 4343. 

14. 154, 28, 343, and 84. 

15. 6914, 896, and 5184. 

16. 8885, 5550, and 6105. 



17. A fEUTner wishes to bag 345 bushels of oats, 483 of barley, 
and 609 of com, using the largest bags of eqnal size that will 
exactly hold each kind. How many bnshels must each bag hold ? 
How many bags will he need? Ans. 8 bn. 479 bags. 

The nmnber of bnshels each bag must hold, will be the greatest contanon divisor 
of the glyen nmnbers. Then, bow many bags holding 8 bnshels each will it take to 
hold 845 bnshels ? How many, to hold 488 bnshels ? How many, to hold 609 bnsh- 
els? How many bags will it take in all ? 

18. A man owning four farms, contaimng 45, 100, 55, and 115 
acres, divides them into eqnal fields of the largest size that will 
allow each ferm to form an exact number of fields. How many- 
acres in each field ? How many fields does he make ? 

128. Becite the mle for finding the greatest common divisor of two nnmbers. 
How do yon find the greatest common divisor of more than two nnmbers ? 
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CHAPTER IX. 

LEAST COMMON MULTIPLE. 

124. A Multiple of a number is any number that it 
will exactly divide, 4, 6, 8, Ac, are multiples of 2. 
Every number has an infinite number of multiples. 

125. A Common Hultiple of two or more numbers is 
any number that each will exactly divide. 12, 24, S6, 
ifec, are common multiples of 3 and 4. 

126. The Least Common Multiple of two or more num- 
bers is the smallest number that each will exactly divide. 
12 is the least common multiple of 3 and 4. 

127. A common multiple of two or more numbers may 
always be obtained by multiplying them together. If 
the numbers are prime to each other, this product is their 
leizst common midtiple. 

128. A common multiple of several numbers must 
contain all the prime factors of each number taken sepa- 
rately. But a prime factor of one of the numbers may 
also appear in another; and factors thus repeated the 
least common multiple excludes. Hence, the least contr 
mon midtiple is theprodttct of the prime faetors common 
to two or more of th>e numbers^ and such factors of each 
as are not common. 

Example. — ^Find the least common multiple of 12, 15, 
18, and 24. 

Write the numbers in a horizontal line. 2 is a prime factor of three 
of them, and will be a factor of the least common multiple; divide by it, 

124. What is a Multiple of a nninber ? How many multiples has eyoy number ? 
—125k What is a Common Multiple of two or more numbers ?— 128. What Is the 
Least Common Multiple of two or moTD numbers ? Giye an example.— 12T. How 
may a common multiple of two or more numbers always be obtained ? In what case 
will this product be thebr leaat common multiple ?— 128. Of what is the least common 
multiple of seyeral numbers the product ? Solve the given example, explaining each 
step. 
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2 )12, 15, 18, 24 

2 )6, 15, 9, 12 

3 )8, 15, 9, 6 

1, 5, 3, 2 

2x2x3x5x3x2= 360 Am. 



setting down the quotienta, and 16, which ia not exactly dtTisible. 2 is s 
prime factor of two of tiie numbers in the second line ; divide by it, setting 
down ^e quotients, and 16, which is not exactly divisible. 8 is a prime 
factor of dl the numbers in the 
third line ; divide by it, and set 
down the quotients. There is 
no need of dividing further, as 
no number will exactly divide 
more than one of the numbers 
in the fourth line. 6, 8, and 2, 
are the remaining factors of the 
original numbers ; and the prod- 
uct of these and the divisors 

(which are the common factors) will be the least oommon multiple !&• 
quired. 2x2x8x6x8x2 = 860 Am, 

129. When one of the given 
numbers is a factor of another, any 
multiple of the latter must of course 
contain the former, and the former 
number may therefore be cancelled 
at the outset. Thus, in the last ex- 
ample, 12, being a factor of 24, may 
be cancelled. Proceeding as before, 
we get the same result witii less work. 

130. Rule. — 1. Write t/ie numbers in a horizontal line. 
Divide by any prime number thai toiH divide two or 
more of them toithoiU remainder j placing the quotients 
and the numbers not eocactly divisible in a line below. 

2. Proceed with this second line as with the first; and 
so continue till there are no two numbers that have a com- 
mon divisor greater than 1. The product of the divisors 
and the numbers in the lowest line will be the least comr 
mon multiple* 



2 )tf, 15, 18, 24 

3 )15, 9, 12 

5, 3, 4 

2x3x5x3x4= 360 Am. 



SZAHPLES FOB PBACTIOB. 

Find the least common multiple of the following: — 



1. sr and 41. (See § 127.) 

2. 28 and 39. Am. 897. 

3. 19, IT, and 6. 

4. 2, 4, 6, and 8. (See § 129.) 



6. 11, rr, and 88. Ans. 616. 

6. 24^ 180, 45, 60. Am. 860. 

7. 10, 20, 60, 25. Am. 100. 

8. 48, 20, 21, 24. Am. 1680. 



129. When one of the given nnmben ia % fuAat of another, how may the opera- 
tion be shortened?— 180 Gire the rule for finding the least oonunon multiple. 

4 
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9. 38, 209, 17, 19, 34. 

10. 99, 18, 11, 26, and 100. 

11. 34, 88, 75, and 99. 

12. 875, 10, 8, 12, and 13. 

13. 24, 20, 18, 16, 15, and 12. 



14. 9, 15, 36, 135, and 162r 

15. 144^ 48, 80, and 86. 

16. 125, 350, 150, and 75. 

17. 9, 17, 12, 8, 21, 30, and 16. 

18. 141, 235, 329. Ana. 4935. 



19. What is the greatest number that will exaotlj divide 120 
and 150 ? What is the smallest number they will exactly diyide t 

20. Find the smallest number that exactlj contains 78, 156^ 
and 390. Find the greatest number exactly contained in them. 

21. Find the least common multiple of the first eight evea 
numbers. Am. 1680. 



CHAPTER X. 

COMMON FRACTIONS. 

131. How Fractions abisb. — ^Wlen a whole is di- 
vided into two equal parts, each of these parts is cialled 
one half. 

When a whole is divided into three equal parts, one 
of these parts is called one third \ two are called ^t(70 
thirds \ &c. 

Third , TMrd , Third 

When a whole is divided into^bwr equal parts, one of 
these parts is called one fourth (or qtmrter) ; two are 
called two fourths I three, three fourths \ &c. 

Fourth , F oartl>> | Foaith | Fonrtti 

In the same way we get ffths^ sixtTis^ sevenths^ Ac, 
by dividing a whole into^i;e, «M5, seven^ Ac, equal parts. 
Tlie name ia taken from the number of equal parts into 
which the whole is divided. 

181. HoirdowegethalyeBr TUrdsf FourthB? Flftha? Blxflist B6T«nfhBr 
From what is the nme taken? 
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132. The value of these equal parts yaries according to thdr number. 
The more parts the whole is divided into, the smaller they must be. One 
half of a thing is greater than one third, one third than one fourth, as is 
riu)wn by the above lines. 

133. These equal parts into w^hich a whole is divided, 
are called Fraettons. 

134. Kinds. — ^There are two kinds of Fractions, Com- 
mon and Decimal. When we use the word fraction 
alone, we refer to a Ck>mmon Fraction. 

136. How Common Fbactions abjb wmTiM&N . — Learn 
how common fractiona are expressed in figures: — 



One half J 

0ii6,tl|ird ^ 

One fourth, (quarter) J 

One two-hundredth ^ 

One thousandth ^^ 



Five tbirteantha A 

Three twentyrMConda. A 
TVenty sjxty-fiwts ff 

Thrive thousandths rAt 
Six twelve-hundredths j^^ 



• It will "be seen that a common fraction, expressed in 
figures, consists of two numbers, one below the other, 
with a line between. 

The number below the line is called the denominator. 
It shows into how many equal parts the whole is divided, 
and therefore gives name to these parts. 

The number above the line is called the IlTumerator. 
It shows how many of the equal parts denoted by the 
Denominator are taken. * 

The Numerator and the Denominator, taken together, 
are called the Terms of the fraction. 

I is a fralction. 6 and 6 are its Terms. 6 is the Denominator, and 
shows that the whole is divided into six equal parts, making each part one. 
skuh, S is the Numerator, and shows tbutt >ftxtf of tbese equal parts are 
taken. In reading, name the Numerator Grst—five sixths, 

1S2. On what does the Talae of these •qual parts depend? Whldh is greater, 
one half of a thing or one third ?. One third or one fourth ? — ^188. What are the eqnal 
parts into which a whole Is divided called?— 184. How many kinds of fractions are 
there^? What aro they cidled ?— 4d& Show by the given examples how common 
fractionii are written^ Of WlUit does a oomrnon ttaaaom, ezpceftaed in fign^d, oon- 
siBt? What is the xmmber below the line called? What does it show? Whstis 
tite number above the line eallesl? What doe» it show? Wlud; are the sunmator 
and denominator, taken together, called? Give examples of these da&nitioBQ. 
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BZBBOISE. 



Bead these fractions. Then name the nmnerator and the de- 
nominator, and tell what each shows : — 

Write the following fractions in figares : — 



1. Ten elevenths. 

2. Thirteen halves. 

8. Twenty millionths. 

4. Seventy thousandths. 

5. Eighty sucty-iSrsts. 

6. !Cwelve billionths. 

7. One hundredth. 

8. Foor twenty-seconds. 



9. Seventy-three seventy-thirds. 

10. One hundred and two fonr- 

teen-hmidred-and-fifths. 

11. Sixty-seven forty-thonsand- 

five-hnjadredths. 

12. Four hundred and two ten- 

thousandths. 
18. Nineteen siz-hnndredths. 



186. Definitioks. — ^An Integer is a whole number; 
as, 1, 2. 

A Fraction is one or more of the equal parts into which 
a whole is divided ; as, -I, {. 

A Proper Fraction is one whose numerator is less than 
its denominator ; as, -I, f . 

An Improper Fraction is one whose numerator is equal 
to or greater than its denominator; as, |, J. 

A Mined Humber is one that consists of a whole num- 
ber and a fraction ; as, H (seven and a hcUf). The whole 
number is called the integral part. 

A Compound Fraction is a fraction of a fraction ; as, 
Jofiioftofl. 

A Complez Fraction is one that has a fraction in one 
or both of its terms ; as, 

i One haif divided f| Ibur and im thirds divided 

9 by nine, |. byfivetixthM, 

IM. WhatfB aa Integer? What is a FraetkMir Wliat is a Proper Fraction? 
What la aa Improper Fkaetton? What la a Mixed Nnmber? What ia meant l^ 
the iKtegrdl partot a mixed nnmber? What la a Oompoond Fraction? What 
Is a Con^pias naetioii ? 



6ENEBAL PBINCIPLES, 77 

A fraction is said to be inverted^ when its terms are 
interchanged; ^ inverted becomes f. 

187. Principles. — ^A fraction indicates division (§ 87). 
The fractional line is the line used in the sign of divi- 
sion -7-. Tlie numerator is the dividend, the denominator 
is the divisor, the value of the fitiction is the quotient. 
Hence the same principles apply as in division (§ 104). 

I. MtcUiplying the numerator by any number miUtiplies 
the fraction by that number^ and dividing the numerator 
divides ih^ fraction. 

IL Multiplying the denominator by any number du 
vides the fraction by that number^ and dividing the de- 
nominator midtipliea tJie fraction. 

in. Mtdtiplying or dividing both numerator and de- 
nominator by the same number does not change the value 
of the fraction, 

138. A fraction indicates division. Hence, if numera- 
tor and denominator are equal, the value of the fraction 
is 1 ; because any quantity is contained in itself once. 
If the numerator is greater than the denominator, the 
value of the fraction is greater than 1 ; if less, less than 1. 

Hence, the value of every improper fraction must be 1 or more than 1 ; 
that of every proper fraction, less than 1. 

189. Any whole number may be thrown into a fittc- 
tional form by giving it 1 for a denominator. 7 = ^. 
9 = f • It is clear that dividing a number by 1 does not 
alter its value. 

EXE BO IBS. 

Bead the following. Tell what kind of fraction each is. In 
the third line, tell whether the value of each fraction is greater 
or less than 1 : — 

When iB a fraction said to be <n««rf0df— 187. What does a fraction indicate? 
What corresponds with the dividend f What, with the dlYisorf What, with the 
qnotient ? To what, then, do the principles of diyislon apply ? Sedte the three prin- 
ciples that app1]r to fractions.— 18a When is the yalne of a fraction 1 ? When is it 
greater than 1? When is it less than 1? What mnst be the yalne of eveiy im- 
proper fraction? Of eyery proper fraction?— 189. How may any whole number 
be thrown into a flraotional fivm? 



lefA. * of A of A. Mt. ♦of«. Ml- 

6J 8| 6004 f of^ laf i 

SJ* 7' 50^' 2170* 1^- ioff 

FT' ST* «f' Tf* »• !• TnT' Toy- Ti* 

Throw 7 into a fractional form ; 19 ; 871 ; 1002 ; 11 ; ft. 

ME17TAL EXEB0I8ES OUT FBAOTIONS. 

t 

1« Hqw ipanj halves in 1 whole! How masxj thiirdsl Haw 
many fourths? How many tenths? How many fiftieihs? HcNr 
many thousandths? 

2. How manyhalyes in It In 21 In 8? In 4? In 10 f 
In 100? In 1000? In 100000? How do you find how many 
halves there are in any numbw ? Ant. By multiplying it by 2. 

d. How many tiurds ia 1? In 2? In 81 In 5? &i 121 
In 100? In 400? In 5000? How do you find how many thiids 
there are in any number? Ans. By mnltiplyii]^ it by/8. 

4. How many fourths in 1 ? In 2? In 6? In 8? Inllf 
In 20? In 200? How many fifl^ha in 1 ? In 9? In4? In 3001 
How do you find how many fourths there are in any number? 
How do you find how many fifths? 

5. How many sixths in 1? Ia 5? In 8? In 10? In 12? 
How many sevenths in 1? In 4? In 6? In 7? Ih 11? How 
many eightihs in 1 ? In 9? In 12? In5? In 200! How many 
mnthsinl? Inl^? In 12? 

6. How maiiy elevonlhs in It In 11? In 12? How many 
twelfths in 1? In 6? In9? Inll? Inl2? Howmanytenths 
inl? Inll? In 17? In 176? In 84? In 71? How many 
hundredths in 1? &i d? In 12 1 In f 8 ? In 45? 

7. How do y^ get half of a thin^? Atia. By cutting it into 
two equal parts. How do you find half of a number? Afu. By 
dividing it by 2. How much is half of 4? Of 6? .Of 10? 
Of 18? Of 24? Of7t (An8.H.) Of 9? Of 11? 

8. How do yon get one third of a thing? Am, By cutting it 
into 8 equal parts. How do you find i of a number? Ana. By 
dividing it by 8. What is i of 9? Of 27? Of 11? (Am.H.) 
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9. How do yon get i of a thing? How do yoa find ^ of a 

number? How much is i of 24? Of82? Of36? Of 45? Ofl9? 

10. 'How do yon find | of a number? How do joa find ^? 

11. How mncb is ^ of 40? ( of 42? f of 84? i of 72? 
iof99? TS-ofSS? ^ of 182? t4:OfllO? ^ofBO? ^ of 
96? iVofl32? ^ofl44? ^oflO? ^ofl60? T^ofl700? 
T^ of 4500? 

12. How much is f of 12 ? Ana. One fonrth of 12 is 8 ; and 
three fourths are 8 times 8, or 9. 

Howmudiisf of6? fofl4? fof25? fofl8? ^0^44? 
'A of 24? ^of40? fof48? I of 86? |of72? H 0^132? 

13. What part of 2 is 1 ? (An8. i.) What part of 8 is 1? 
{Am. i.) What part of 5 is 1 ? What part of 5 is 2 ? (Ans. |.) 
Wliat part of 5 is 3? What part of 7 is 1 ? What part of 7 is 6? 

14. How many half-pence in 9 pence ? 

15. How miany quarters of beef in 12 oxen? 

16. If I cut 10 oranges into sixths, how many pieces have I ? 

17. A vessel containing 48 passengers was wrecked, ^fg of 
the passengers escaped. How many escaped, and how many 
perished? 

18. If a pound of coffee costs 40 cents, what will half a pound 
cost? f of a pound? A of a pound ? 

19; A boy having 60 marbles lost ^ of them, gave -A away, 
and kept the rest. How many did he lose, give away, and keep ? 

20. If i of a ton of coal costs |3, what will a ton cost ? Half 
a ton ? 

140. Fractions may be reduced, added, subtracted, 
multiplied, and divided. 

Rednctton of Fractions* 

141. BednoixLg a fraction is changing its form without 
changing its value. 

140. What opentiQUB m&j 1m peifonned <» fractioxus ?— 141. What la meant by 
redacing a fiuction ? 



80 



COMMON FBACnONS. 



142. Case I. — To reduce a fraction to its lowest terms. 
A fraction is in its lowest terms when its numerator 
and denominator have no conmion divisor greater than 1. 
Example. — ^Reduce 4i to its lowest terms. 

Dividing both numerator and denominator by the same nmnber does 

not alter the yalue of the fraction (g 137). We 
therefore divide by thdr 
common factors in succes- 
sion. Dii^cUng by 5, we 
gett^. Dividing the tenna 
of t^ fraction by 8, we 
get }. This is the answer, 
since its terms have no common divisor but 1. 



46) -76(1 
45 

30) 45 (1 
30 






15)30(2 
30 



In stead of dividing as aboTC, we might hare 
found the greatest common divisor (§128), and 
divided by it at once. This is the b^t method, 
when the numbers are laige. 

Rule. — Divide numerator and denominator succes- 
sively by every fa>ctor common to both. Or j divide tJiem 
at once by their greatest common divisor. 



EXAMPLES FOB PBAOTIOS. 

Bednce the following fractions to their lowest terms : — 



1. f 

2. f 

8. ^. 

6. «. 

9. 4i« 

10. VW- 



12- ^ 

18. m 

14. m 

16. ^ 

16. m 

ir. m 

18. Jil 

19. HI 

20. m, 

21. i¥A. 

22. 



Am, f . 

Am, }. 

Ant. {. 

Ant. ^, 

Am, -fg. 

Am. -jfj. 



23. H*. 

24. iff, 

25. AW.. 

26. Hff. 

27. ilH- 

28. ttH. 

29. mi- 
80. tm- 
31. mi^ 

32. ^^. 
83. ««. 



Arts, rf^ 

Ana. f{ 

Ana, f} 

Ans. 41 

Ans. ^ 

Am. ffj 

Ana. ffj 

Ana.m 
Ana. ^^ 



Ana. m 



142. What is the first case of reduction of ftuctions? When is a fraction in its 
lowest terms ? Solve the given example, explaining the steps. What other method 
is shown ? Becite the rale for redaclng a fraction to its lowest tennSi 
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143. Cask IL — To reduce an improper fraction to a 
whole or mixed number. 

A fraction indicates division. The numerator is the 
dividend, the denominator is the divisor. To find the 
quotient, that is the value of the fraction, we have only 
to divide, as indicated. 

Example 1. — ^Reduce -^ to a whole or mixed number. 

2V -~ 9 = 3 Am. 

ExAMFUs 2. — ^Reduce ^ to a whole or mixed number. 

30 -^ 9 = 3| = 3| An». 

"RxTLK.-— Divide the numerator by the denominator. 

If there is a remsdnder, the answer is a mixed number ; if not, a whole 
number. If the answer is a mixed number, the fractiooal part muBt be 
reduced to its lowest terms. 



EXAMPLES FOB PBAOTIOE. 



Bedace these 

1. J. 

2. ^. 

8. V. 

^. w. 

8. W. 

». *». 

10. Af;. 

11. «. 

12. V. 

13. ^^. 

14. ^. 



fractions to whole or mixed numbers : — 



15. W- 

16. W- 

IT. W- 
18. HV. 

19. AifiJ. 

20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 



W. 






8488 
48 • 



Ans. lOif. 

Ans. 18}. 

Ans. 45-fg. 

Ana. 89;|. 

Ana. d4JV* 

^n«. 90f}. 

^n«. 92f 

Ana. 32^. 

uiTM. 8lTfr. 

Ana. 596H}. 

^7W. 26. 

^n«. 2008|. 

Ana. 857H. 



29. 
30. 
81. 
82. 
83. 
34. 
35. 
86. 

87. 
38. 
39. 
40. 
41. 
42. 



JUJUL 

Tmr* 

tmi 









«w 



WW 

MX 






148. What Is the second case of redaction of fractions ? What does a fWiction in- 
dicate f With what do the numerator and denominator correspond ? How maj we 
And the qnotlontj-^that Is, the yalne of the fraction ? Giye the mle for reducing an 
iniproper fraction to a whole or mixed numher. Oire examples. 

4* 
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9 
_5 

45 fifths. 
3 fifthfl. 

46 fifths. 



144, Casb HL — To reduce a mixed number to on imr 
proper /r action. 

EzAMFLE.— rBedoce 9| to an improper frao- 

tlon, . 

The denomioator of the fi«ction bdzig 6, we reduce to 
fifths. In 1 there are 5 fifths, and in 9 nine times 5 fifths, 
or 45 fifths. 46 fifths and 8 fifths make 48 fifths. Atu. V. 

Ph>of. V = 4«^« = 9J 

Rule. — 1. Multiply the whole number by the denomi- 
nator of the fraction, add in the numerator, andeet their 
sum over the denominator. 

2. JProve by reducing the improper fraction obtained 
bade to a mixed number, 

145. To reduce a whole number to an improper fiao- 
tion with a given denominator, the process is the same^ 
except that there is no numerator to add in. Multiply 
the whole number by the given denominator, and set the 
product over the denominator. 

Example. — ^Reduce 9 to fifths. 

9 X 6 = 46 Afu. ^. 



EXAHPLES FOB PBAOTIOE. 

Reduce the following to improper firactions; prove each : — 



1. IS^. Ans. ^. 

2. 16f. Ans. ^. 
8. 24^* 
4.19«f 



5. TA. 

6. 77^. 

7. 87tt. 



9. 763tt. 

10. 87ett. 

11. 81Hf. 

12. 12841). 



18. 84AIVt. 
14.484^. 
16. 296tf . 

1«- S^Wrfir- 



8. 41Jft. 

17. Beduce 18 to a fraction with 7 forits denominator. An$.^. 

18. How many 89ths in 746 ? In 29^? In 450 ? 

19. Bednce 26 to fortieths. To fiftieths. To sixtieths. 
2Q. How many quarters of heef in 1225 oxen ? 

21. Beduce 887 to nineteenths. To eighty-fifths. 



141 What Is the third CU9 of Kdaetion of fraetioiis f BoIto and prore thegiyen 
example; Beelte the role taar redadiig a mixed number to an improper fraction.— 
148k How does the operation diflSer, when a whole number is to be rednoed to an im- 
proper fraetlonf Sedte tho roleu Give an example. 
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146. Case rV*. — To redtcce a fraction to higtier terms. 
A fraction is reduced to lower terms (§ 142) by divi- 
sion^ to higher terms by rmtltipliccUion, 

Example. — ^Reduce J to twenty-fourths. 24 -^ 4 = 6 

Multiplying both numerator and denomhiator by the 

same number does not alter the value of the finction. 8 x e _. 1_8 

We therefore multiply both terms by such a number as A x S s 4 

will change fourths to twenty-fourths--that is, 6 (because . ^ . 

24-2- 4 = 6). Am, i}. -4n». ^. 

RtTiiE. — 1. Divide the given denominator by the de- 
nominator of the fraction^ and midtipig both terms by the 
quotient. 

2, Prove by redticing the fraction back to its lowest 
terms. 

Wjied numbers most first be reduced to improper fractions. 

147. A fraction can thus be reduced only to such higher terms as are 
muMplefl of the t>rkinal terms. Thus, f can be rednoed to eighths, 
twelfths, sixteenths, £a, but not to fifths or sixths. 

EXAMPLES FOB PBAOTIOE. 

1. Reduce -^ to seventieths. Ans. |f. 

2. Reduce the follGwing to 86ths: — | ; A ? i » i- 

8. Reduceto288ths:-A; A; H; tt; H; m; W; h 

4. Reduce 14^ to twenty-seconds. Ans, %^. 

6. How many 840ths in 1|? Ans. i^. 

6. 3B[ow many 860ths ia fj ? In4H? In25^? Inff? 

7. How many seventy-seconds in J^? In 2^? In4J? 

8. Reduce the following to 2400ths :— JJ ; ^ ; -f^. 

m 

148. Case V.— *^o reduce two or more fractions to 
oth&rs having a common {that is^ the same) denominator. 

ExAMPLS. — ^Bednce f , ^, and |^, to fractions that have 
a (common denominator. 

146i What is the fourth case of reduction of fractions ? How is a fraction re- 
duced to lower terms ? How, to higher terms ? Bednoe f to twenty-fourths, explain- 
ing the steps. Becite the role. What mast first he done with mixed numhers?— 
147. To what higher tenns (done can a fraction thus he rednoed ?~>14& What is the 
fifth case of reAoetion of flnetions t Work out and explain tiie glyen example. 
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"f^ 4 X 2 X 6 = 48 ) 
2e^ 2 X 4 X 6 = 48 y 
ami- 6 X 4 X 2 = 48) 



Goimnon 
denom. 



The denommatois are 4, 2, and 
6. Now, a product is the same 
whatever order the factors are taken. 
Hence, if we multiply each denomi< 
nator by the other two, we shall get 

a common multiple of all three, and this 
will be the common denominator. 

But the yalue of the fractions must not 
be changed. We must, therefore, multiply 
each numerator by the same multipliers as 
its denominator. Hence the role : — 



3x8x6 861 

4 X g X e ~" IS 

1x4x6 «4 

£ X 4 X 6 48 

5 X 4 X t 40 

6x4x8 48 



'AtU. 



KuLE. — Multiply/ both terms of each frciction by aU 
the denominators eoscept its own. 

Whole numbers must first be reduced to a fractional form, and mixed 
numbers to improper fractions. 



EXAMPLES FOB PBAOTIOE. 



Reduce the 
denominator :— 

1. Reduce 

2. Reduce 
8. Reduce 
4. Reduce 
6. Reduce 

6. Reduce 

7. Reduce 

8. Reduce 

9. Reduce 

10. Reduce 

11. Reduce 

12. Reduce 

13. Reduce 

14. Reduce 

15. Reduce 

16. Reduce 

17. Reduce 



following to equivalent fri&ctions haying a common 



} andf. 

HandH. 
Hand^J. 

f , }, and f . 

i,J,and|. 
H f , and f 
H, H, and if. 
4, li, 12, and |. 
2A, h and 18. 
a, 6, 2i, and 8f . 
f » A» h and 2|. 
81, 4, 1, 8^, and |. 
ff , ir, t, 6, and f . 
A, If 4f, and'220. 
Hy I, f 3}, and 100. 
A, V, H, *l, and A. 
«, ¥, A, 15, and 2f . 



Am. tt, « 

Arts. "Htj "HJ" 

^Am. h», i« 

AnS, TO TO TO 

A.fis. Atj Tnnr, tWr' 

Anji g gO too ffOQ 

^n*. ««. fm, fl« 



^n«. lis, A^, iftV^ 



Common Dencmi. 82, 
Common Denom. 680, 
Common Denom. 878 
Common Denom. 900 
Common Denom. 420, 
Common Denom. 504, 
CiwnmoTi Denom. 840 
Common Denom. 7560 



What is the role for reducing two or more fractions to others haying a 00m 
moQ denoTDlnator f What most first be done with whole and mixed nnmbers f 
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149. Case VL — To reduce two or more JhicHona to 
others having the least common denominator. 

Under the last Case, we found that the common de- 
nominator was a common multiple of the several denomi- 
nators. The least common denominator is the least com- 
mon multiple of the denominators. Find this least com- 
mon multiple, therefore ; and then reduce the given frac- 
tions to others that have this least conmion multiple for 
their denominator, according to § 146. 

Example. — ^Reduce j^, ^, and 2) 4 2 6 

1^, to fractions having the least 2 13 

common denominator. 2 x 2 x 3 = 12 X. a 2). 

The least common multiple of the 12-7-4 x 3 = 9 

denominAtois is 12, which is therefore the 12-^2x1 = 6 

least common denominator. To find the i o • a k i a 

seyeral nmnerators, divide this least com- 12-t-m X 5 — 10 
mon denominator by the denominator of 

each fraction, and multiply the quotient Ant. ^^ -fgy \%» 

by its numerator. 

160. Rule. — 1. For the least common denominator^ 
find the least common multiple o/ the given denominators, 

2. JFbr the new num^rators^ divide this least common 

denominator by the denominator of each fractiony and 

mtdtiplg the quotient by its numerator. 

Hrat reduce the fractions to their lowest terms, and whole or mixed 
numbers to improper fractions. 

BXAMPLES FOB PBAOTIOE. 

Bednce the following to eqtdvalent fractions having the least 
common denominator : — 

1. ifandf Am. «,«,«. 

2. 81, H, and «• ^w«. W, W, «• 
8. t, i and f Am. ffl, W, W - 

149. What is the sixth case of reductioii of fractions ? Under the last case, what 
did we find the common denominator to be ? What, then, will the least common 
denominator be? How, therefore, most we proceed? BoWe and explain the given ex- 
ample.— 150: Becite the role for reducing fractions to others haying the least com- 
mon denominator. What should lint be done with the fractionB? With whole or 
mixed numbers? 



6. t,H,aBdtV- -4n». ««, m iWr< 

6.. A.** a»« 6*. ' ^^^ Mf, *H, W/^ 

8-^l,i^w*dift^, -'*««. *ttv i«r» JWr, iWr 

U.: y^ A<»^) fti^ If LeM €om. Dm. 144. 

12. I, i, ♦, J, A- ^^^««* C%Wk -Ow. 60. 

13. tyhhlAr^^Th' 

14. i,lyi,t,i,+,l,andV 

.16. f,i,A,A,l,H,andf. 
16. Stt lA, 6, 3fJ, and 44. 

Addltioii of Fraetfoni. 

151. Like papta, sach as Mlv6s and halyes, thirds and 
thirds, can be added^ just as we can add pears and pears, 
dollars and dollars. tJnIike parts, such as halves and 
thirds, can not be thus directly added, any more than we 
ca^ add pears and dollars. 

Example 1.— Add 5 sixths and 3 sixths. Ans. 8 sixths. 

The denominators being the same, we add the numeric jL-lA •— £ 
tdrs, imd pliUH» thdr %uib oyer the common denonupator^ .* * "^ * 

ExAMPLB 2. — ^Add 5 sixths and 3 fourths. 

^e denominjitort bcSng (£lfifer«nt, we can not 

|. =: 4-ft- ^^ the numerators, and call the sum 8 sixths or 8 

I^ V . fourths, ffut,, if we reduce tiie fractiOBS toothers 

4 ^^ Ts having a common denominator, we can then add, aa 

Am 44- = 1-A- "^ ^^ ^' ^^ being the least common denonunator, 

. T? IT reduce the giren fractions to twelfths. ' 

ExAMFLB 3.-^Add together ^, 2^, 4f , and 1. 

Add the fractions, asinEz.2: -^ + ^ + 1 = 1^ 

Add the whole numbers ; 2 + 4 +. 1 = 7 

A,dd these two sums : AnB. 8^ 

ISt Can we udd like ptvta, sadi as halves sad hslTes; dlreotlj? Can we add 
mOlke psrts, such 88halT«asiiAthitds,dliesUy? Add f and f. Add f tiid |. Solve 
Examples. 
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162. Rule. — 1. WJien the fractions have a common 
denominator^ place ^ over it the sum of their numerators. 
When not^ aft^r reducing them to their lowest Urms^ 
change them to equivalent fractions having the least com- 
mon denominator^ and add as above. Reduce the reeuU 
to its lowest termsy or to a whoU or mixed number^ as may, 
be necessary. 

2. To add mixed numbers^ find the sum of the fractioru 
etnd Whole numbers separaJtdy^ and add th^ restdts. 

BZAMPLBS FOB PBAOttOX. 

Rnd the sum of the following fractions : — 



1. i+t+t- -4^- H- 
6. i+i+i+Hl+h 



10. i+t+t+f 
12. A+f+«+A. 

18. Add together A> Jf » Hj ^^ f • -^^* ^Hi- 

U. Add together 2, iJ, ^> and j|J. Ana. 4AV« 

16. Find the sum of A> lOi, 12f, and 2i|. Ans. 26^. 

16. ftnd the snm of 4^, 4A» ^^ and -A^ -^«*. l^iJJ- 

17. What is the value of 8^+ OJ + 9^ +H ' -4«*- l^H- 

18. What is the value of 8^+|+l|+i+li? Ans. Tff. 

19. Add -j^ arid ^. Add f and J. Add | and f . 

20. What is the co^ of four fields, containing respectively 
4^, 2i, 8|, and m acres, at $25 an acre? Ans. $800. 

21. Bought $101 'W'orth of doth, $6f worth of lace, $18^ 
worth of velvet, and $9^ worth of muslin. How much change 
must I receive for a $60 hill? Ans. $7. 

22. How many times can four baskets, holding respectively 
3A> 2f, 1 A) and 2i pecks, he filled from a pile contaimng 20 

pecks of potatoes ? Am. Twice. 

__________^ — ■ ■ I 111. ■ 

152. Becite the role for the addition of fraotionfl. Bedte the rale for the Addition 
of mixed numbers. 
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COMMON FBAOnONS. 



Sabtractlon of Fractioni • 

168. Case I. — To svhtract a fraction fr<yin a fraction. 
As in addition, so in subtraction, if the fractions have 

not a common denominator, they mnst be reduced to 

equivalent fractions that have. 

Example 1. — ^From 5 sixths take 4 
sixths. \ — ♦ = i ^^^ 

4 sixths from 6 sixths leare 1 sixth. Ans. ^. 

Example 2. — ^From 5 sixths take 3 fourths. 



We can not directly take fourtha from nxtha ; but (12 
being the least common multiple of the denominators) we 
can reduce both to iwelfffu, and then subtract 






Ans, -fff 

164. Rule. — When the fractions have a common de- 
nominator, place over it the difference of their numerators. 
When not, reditce them to equivalent fractions having 
the least common denominator, and proceed as above. 



XXAMPLES FOB PBAOTIOE. 



Find the value of the following : — 



«• To" "~ ¥0* 



6. i-*. 

8. *-A- 

^' A "• ■At* 

10. «-A. 



Ans. A. 
Ans, 44. 

Ans. i. 
Ans. a. 



11. t-f. 

12. I-A. 

13. A-iV- 

14. H-A. 
16. A-A. 



155. Case H. — To subtract a fraction from a tohole 
number. 

Example. — ^From 3 take f . 3 = 2|^ 

Take 1 of the 8 units, and reduce it to xunths. From f 

the $ thus obtained subtract f , and bring down ^e 2 units. — 

A718. 2J. Ans, 2^ 



163. In sttbtnctioii of ftvctlons, what is it neoesaary to do if the fractions have 
not a common denominatorf From f take |. Timn. | take 1.-161 Bedte the rule 
fbr sabtraetlon of fractions.— 16& From 8 take {, 
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BuLE. — jReduee 1 to a fraction having the same de- 
nominator as the given fraction. Frovn this subtract the 
given fruction^ and annex the remainder to the given 
fvhole numier less 1. 



EXAMPLES TOB PBAOTIOB. 



1. 2 — i. Ans. li. 

2. 14 - t»r. 

3. r-^. 

4. 10 -A. 



5. 1 — f . Atu, f . 

6. 8 — ^. Am. 7^. 

7. 5-H- An8.m. 

8. 11 -A- -47M. lOtf. 



9. 2-H. 

10. 1-HH. 

11. 19-.Aft. 

12. 28-AWr. 



156. Case HX — lb subtract one mixed number, from 
another. 

Example 1.— Prom 4} take 1\. 1 = H i = A 

^, the fraction of the subtrahend, being less \^ — "fjS ^^ tV 

than }, Uie fincjtion of the minuend, we subtract ^ 2 =: 3 

fraction from fhiction, and whole number from 

whole number, and combine the results. ^,19^ 3 JL. 

Example 2. — ^From 4} subtract 1}. 

Reducing the ^ren fractions to others hay- 
ing a common denominator, we get -fs &2id \%. 
41 — . \f s- The numerator of the fraction in the subtra- 
Q -^ __ 2} I hend being the greater, we can not proceed as 

** + ^^ — ®TT in the last Example. 

If = l-H* From 4, the whole number of the minuend, 

we take 1, and, reducing it to fifteenths, add 

^ 14= TT ^® result to the iV of the minuend. From |f, 

A 1 ==: 2 ^^ obtained, subtracting -f^, the fraction of 

the subtrahend, we hare -ft- for the remainder. 

Ana, 2A. Then, proceeding to the whole numbers, 1 

^' from 8 leayea 2. Combining the results, we 

hare 2-|%. An». 

167. KxTLE. — Meduce the fractions^ tf necessary^ to 
others Jiaving a common denominator. If the numer- 
ator of the fraction in the minuend is equal tOj or greater 
than, that in the subtrahend, subtract fraction from 
fraction, and whole number from whole number. If not, 
take 1 from the whole number of the minuend, and reduce 
it with the fraction of the minuend to an improper frac- 
tion. Then subtract as above. 

Bedto the role ^ subtracting a flrocUon flrom a whole number.— 166L From 4| 
snbtract 1}. From 4) take 11.-^157. Eedte the role for sabtraeting one ndzed nam* 
ber from another. 
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EZAHPLB8 VOB PBAOTIOS 



1. 6f— 2^. Am. 4^. 

2. 2 J — If JItw. if 

4. 200H— 9&j^ 



5. 8| — 2|. -47W. 5^. 

6. 5^—6^. -47W. -^. 

7. 3a— 2Ji. ^wjj. HJ. 

8. 4rH~81iV. A'M.im. 
9. From 5^+91 take ^. Arts. 10^. 

iO. Take i+H from f +4. Jin*. 3H. 

11. Take 4J+3i from ftJ+7^- -^tm. 61^- 

12. From 1+li+f+lJ take i+i+i+f ^n*. 3J. 

13. From A+ A take tV+ A- ^^. tWV. 

14. Take the som of li aad 2i from 2^+8^. Jlfw. 2^. 

15. From 181-7-20 subtract ^. Ana. 8/^. 

16. From 440-5-80 subtract {H. Ana. 4f|. 

Maltipllcatloii of Fraetloni. 

168. Cask L — To multiply a fraction by a tohole 
number. ^ 

We foimd in § 187, that multiplying the numerator or 
dividing the denominator by any number multiplies the 
fraction by that number. Hence the rule : — 

Rule. — Divide the denominator of the fraction by the 
tohole number, when it can be done without a remainder ; 
when not^ multiply its numerator. 

Example 1. — ^Multiply ^ by 5. 

25 is exactly divifflble by 6. IHvide ii Am. }. 

Example 2. — ^Multiply i/V ^7 ^* 

25 IS not exactly divisible by 6. Multiply the numerator. Am. ^f. 

It is best to divide the denominf^tor when it can be done, because the 
answer is tiius found in its lowest terms. 

Dividing the denominator increases the tixe of the parts as many timieB 
as there are units in the divisor. MultiplyiDg the nnmecator increases the 
number of parts as many times as there are units in the multiplier. 

156L Bedte the rnle fbr miiltiplyliig a fraction by a wbole bomber. Solve tbe 
examples given. Why is it best to divide the denominator when it can be done I 
What is tbe effect of dividing the denominatorr What is the effect of mnltiplylng 
Hieimmentiorf 



MULTJ^LICATION OF FRACnOKS. 



»1 



159. Moltiplying a fraction by its own denomiiiator 
gives the numerator. Thus : ^ x 9 = ^ = 7 Ant, 



EXAMPLES FOB PBAOTIOX. 



Find the value of the following :■ 



Iw 4ix24. Ans. 17. 

2. |x3. Ana. S^. 

8. f x5. uiTM. 2f. 

4; ^Xl4. J[«M. 5i. 

6. ^x4d. Atu. ^. 



6. iV><8* 

8. Axis. 

9. ^xlO. 
10. ix4. 



11. ^Xl2. 

12. rfrXlS. 
18. TihrXl26. 
14. fHx288. 
16* Axis. 



160. Case IT.— ^ tntdtipit/ a mixed ly a whole imfhber. 
KuLE. — Multiply/ the fractional and the integral part 
separately y and add the products. 

Example. — ^Multiply 8|^ by 7. 

HtQtiply the fractional part: | x 7 = i\^ = 6| 

Mifltiplj the integral part: 8x7= 21 

Add the products : 26| Ans. 

SXAMPLSS VOB PBAOTIOB. 

1. Multiply 4f by 8. By 4. By 5. By 7. By 14. 



2. What cost 8 dolls, at $1 ^ each ? 
8. Multiply 2f +3Vt by 4. 

4. At $6| apiece, what cost ^yq coats ? 

5. MuItiply*6A-.2Aby7. 

6. Multiply 12 times 4} by 10. 



Ans. $8^. 
^n«. 22f . 
Ans. $33i. 
Am. 22f . 
Ans. 585. 



7. How much cloth in 4 pieces, each containing 89| yards ? 
161. Case IIL — To multiply a whole number by a 

Multiplying by $ mtaking'i (or dividing by 2) ; rkul- 
tiplying Jy ^ is taking ^ (or dividing by 8) ; and gene- 

IAS. What is obtained. If we multiply a fraction by its own denomtnator r—lOO. 
Qive the nde for nmltiplylng4iinlxed number by a whole iinmber. Multiply 8| by 7. 
—161. What to Bwant by si|iltlplyhi|p by onelutif ? By end third f 
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rally, muUiplying by a f reaction is taking mich a part as 
is denoted by the fraction. 

Example. — ^Multiply 19 by f. 3) 19 

Multiplying 19 by J is taking } of 19. One third of 64 

19 is 6i, and two thirds are twice 6^, or 12}. An». 12}. 2 

Here we have divided the whole number — r 

29 by the denominator 8, and then multiplied ^^^"^ l^f 

by the nmnerator 2 ; but the result is the 

jf_ same if we multiply first and then diyide, and it often sayes 



8) 38 trouble to do so. Hence the rule : — 
Am. 12f BuLE. — Multiply the whole number by the 

numerator of the fraction^ and divide by its 
denominator. 

First see that the fraction is in its lowest terms. 

EXAMPLES FOB PBAOTIOE. 



Find the value of the following: — 



1.47x1. Jl/w. 41J. 
2. 93 xf Am. 77i. 
8. 69 x}. Ara. 161. 



7. 49xtJ. 

8. 2846 X if 

9. 6789 xH- 



4. 221 X A. 

5. 458 x^. 

6. 598 xH- 

10. Multiply four billion by H*- ^^- 440044004f H- 

11. Ilnd the product of 19 million and ff . Am. 16888888|. 

12. A century is 100 years. How many years in i of 10 
centuries? Inf of 20 centuries? 

18. How many feet in ^ of a mile, there being 5280 feet in a 
mile? How many feet in -^ of a mile? 

14. A merchant owes $20000. How much is his property 
worth, if it amounts to f of his debts ? Am. $8571f . 

15. The moon is 240000 miles from the earth. If it were but 
•f^ of that distance, how far from the earth would it be? 

162. CaseIY. — Tomultiplyatoholebyamixed number. 
KuLE. — Multiply the fractional part and the whole 
part separately J and add the products. 

In general, what is mnltlplTing hj a fraetlon 7 Moltiiar 19 by ], In both the 
ways shown ahove. Sedte the rale for multtplying a whole nnmber by a fraetlon. 
— 162. Bedte the nde for mnlUplylng a whole nnmber by a mixed nnmber. - 
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Example.— Multiply 468 by Of ^® 

Mxiltiply 468 by f (§ 161) : 1i8| 

Multiply 458 by 9 : 4122 

Add the products : 4465} Ans. 

EXAMPLES FOB PBAOTIOE. 



1. 19x4^. Ana. 82)). 

2. 62xl2|. Ans. *l5^. 
8. B6x*l^. Am. 628|. 



8. 9080 x5|. 

9. 79x8711. 



4. 875x68f 

5. 741x8tf. 

6. 219 x9W. 

10. Mnltiplj 45 thonsand by 81^. Aub. 8662941^. 

11. How many feet in 820 rods, there being 16} feet in one rod! 

12. At $75 an acre, what is the cost of three lots containing 
respectively 8}, 4}, and 5} acres? Atm. $958f. 

163. Casb V. — To mvUiply a fraction by a fraction^ 
or to reduce a compound fraction to a simple one. 

Multiplying by a fraction, we learned in § 161, is 
equivalent to taldng such a part as is denoted by the 
fraction. Multiplying f , ^, and f together, is equivalent 
to taking f of f of ^. The same process is therefore used 
in multiplying fractions together and in reducing com- 
pound fractions to simple ones. 

Example 1. — ^Multiply |, f , and ^ together. 

These fractions indicate division. The numerators are the diyidends ; 
the denominators, the (Uvisors. Multiply the numerators together to find 
the total diyidend, and the denominar 

tors to find the total divisor. Then t v A v i gg . 

set the former product over the latter f ^ T ^ T — T7T ^^' 
in the form of a fraction. 

164. As in division (§118), cancelling often shortens 
the operation. By first cancelling the equal factors com- 
mon to any numerator and denominator, we get the 
answer at once in its lowest terms. 



Solve the given example.— 168. To what Is multiplying by a fraction equivalent? 
In what two operations, theiefore, is the same process used ? Explain Example L— 
161 How may the operation often be shortened ? What do we gain by first cancelling 
eq[nalfiustors? 
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Ex. 2.— Reduce | of ^ of f of Y ^ ^ rimide firaotion. 

Cancel 6 and 6. Cancel S in the second numerator and first denomi- 
nator. Cancel the 2 then re- 

maining in the first denomi- 2 

nator, and 2 in the third ^ ^ ^ Xd Q 

numerator. Cancel Y in the ? ^f Z. of - of — = —■ Aru 
fourth numerator and second /|0 9 f 63 

denominator. Then multiply ^ i^ 

the renudning factors, as in 
the last Example. 

Ex. 3.— Multiply together 2^, Iff, 4, tod 11. 

Reduce l&e mixed numbers to improper fiaofions. Throw the whole 
number into a firactional form, by gLnag It 1 for its denominttcr. Then 
proceed as in Example 2. 

7 

Xt' ^$ 4 11 _ '^'^ _ loi 

2 2 

Cancel 1*! in the first numerator and second denominator. Cancel 4 
in the thurd numerator and first denominator. Gancd 9 in the second 
numerator and third denomini^tor. Multiply the remaining Aotois. de- 
duce the improper fraction obtained to a mixed number. 

165. BuLiB. — 1. Cancel factors common to any nume^ 
rator and denominator. Then multipfy the numerafora 
together for a new numerator , and the denominators for 
a new denominator. 

2. Whole numbers must first be reduced to a fractional 
form^ and mixed numbers to improper fractions. JReduce 
the result^ when necessary j to a v^hoU or mixed number. 

EXAMPLES FOB PBAOTIOB. 



Find the value of the following : — 
4. ix^xj. 



5. fxixf. Ans.^. 

6. |x^x^. AnB, ^. 



'?'• f xAxfJ. Ana. A- 
8. ixVx40. 



9. Reduce to a simple fraotiou f of ^ of f of \. Ans, ^. 

Go tlir^vglt Example t. Explidn Example 8.— 14SS. Beeltellie rale fiw multiply- 
ing a fraction by a fraction, or reducing a oompound fl«etion to a simple one. 
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10. Reduce i of | of -^t of ff to its rimplest fonn. Arts. Iff. 

11. Find the product of f of ^ and f of JJ. Ana. ^. 

12. Multiply I of J of J by A of |}. .4n«. VVA- 

13. Multiply i of 41 by SJ. Ana. 2|. 

14. Multiply n by 3*. 14i by 5. Add the products. 
16. Multiply 6 J by 2^^. jV by 8f . Add the products, 

16. Find the difference between Sixj^ and 5J x 2^. Ana. 11. 
ir. Findthevalueoffx^x4AxJxr. Ana. J^. 

18. Reduce f of J of f of A of H of f of |. ^n<. ^. 

19. How much more is 6 times f than 18 times ^f Ana. ^. 

20. Multiply 3i+3*+8A by li+H- Ana. 20f. 

21. Reduce j^f of Jf of ¥ of fj of IfJ. ^»«. 4|. 

22. Redttce H of ^ of f of « of Sf ( /Siw»<j a»#. 

23. Multiply AxSxAxJbyY. ( forboth. 

DlTlflon of Fracstlom^. 
HedactloB of Oomplex FracMoni. 



ff-r* 

Or A 



166. A fraction divided by a 
firaction may be expressed in twx> Three/ourthB 
ways : with the sign of division, op ^^^'^^ 
in the form of a complex fraction. 
Whichever way the divisiou is ex- 
pressed, the operation is the same. Hence, to reduce a 
complex fraction to a simple one, tc^e the denominator 
as a divi^ar^ and proceed aa in division of fractions. 

167. Case I. — To divide a fraction hy a whole numher. 
We found in §137 that dividing the numerator or 

mnUiplying the denominator by any number divides the 
fraction by that number. Hence the rule : — 

RiTLE. — Divide the numerator of the fraction by the 
whoienumber when it can be done without a remainder / 
when noty multiply its denominator. 

160. In wbsttWD ways may a fractl<m divided by a fraction be expressed ?-^167. 
WlMttethe fintcase of division offraetionsr Beoite the rale for dividing a fraction 
by a wbole number. 
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DiTiding the numerator diminiwhes the number of parts a? many times 
as there are units in the diyisor. Multiplying the denominator diniinishes 
the the of the parts as many times as there are units in the multiplier. 

ExAMPLB 1. — ^Divide ^ by 6. 

86 is exactly divisible by 6. Divide it SJi ^ Q z=: ^ Ans, 

Example 2. — ^Reduce ~ to a simple fractioiu 

5 

86 is not exactly divisible by 6. Multiply -- , _ 8« ^ 

the denominator. -Y" "=" *> — TT •^"'•• 



EZAMPLSS TOB PBAOTIOX. 



Find the valne of the following : — 



8. tft-*-6. 

6. ij^^l2. 
6. HH^-i-lO. 



10. AfffA.4^7. 
12. ^VW-«-86. 



18. Bednce -^ Aru. A. 
86 •* 

14. Bednoe -^. -4n«. 4^. 
16. Beduce^; ^; M. 



168. Case n. — To divide a mixed hy a whole number. 

Ex. 1.— Divide 819f by 9. 

Divide the integral part : 819 -^ 9 = 91 

Divide the fractional part v -f -j- 9 = ^^ 

Combine the quotients : 91]^ AnB. 

Ex. 2. — ^Reduce — zr^ to a simple fraction. 

8) 84673 

10584, 1 rem. 

1| = | 1-5-8 = A 
An». 10584^ 



8 



The numerator of the complex fraction 
is the dividend, the denominator the divi- 
sor. IKvide 84678, the integral part of 
the ^vidend^ by . 8. 1 remains, which pre- 
fixed to the fraction makes 1|, or }. Di- 
viding } -by 8, we have ^. Combining 
the quotients, we get 10684-/^ An», 

BuLE. — 1. Divide the irUegral and the fractional part 
separately^ and combine the quotients. 

What iB the efiSeet of dividing the numerator ? Of multiplying the denominator t 
Solve the examples.— 168. What is the second case of division of ftactions ? Explain 
the given examples Beclte the role for dividing a mixed by a whole number. 
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2. If^ on dividing the integral part, tJiere is a remain^ 
der^prejlx it to the fractional party reduce to an improper 
fraction^ divide as in Case Z, and combine this quotient 
with that obtained by dividing the integral part. 

EXAMPLES FOB PBAOTIOE. 



1. Divide ^ by 20. Am. f 

2. Divide 3^: by 8. Ans. ft. 
8. Divide ^ by 9. Aub. ^. 
4. Divide 9^ by 8. Am. 8^. 
6. Divide a^ by 2. Am. 4^. 
6. Divide 9f by 7. Am. IH- 

r. Eeduoe 5^. Am. ITH- 



6 



8. Eeduce ^^. Am. 24^^. 



9. 5940A-S-12. uiiM. 495^. 

10. 8991i}-^25. J[iM. 859ii. 

11. 9509H-*-62. -4n«. 182^^. 

12. lOOli-i-10. Am. lOOA. 

13. 910ri-*-64. u4n«. 142^. 

14. r841|f-^88. uin*. 206H. 

15. Eednce *^. Am. lU. 

40 " 

16. Reduce ?|^. Am. 2^. 

— 39 



ir. Eeduce % ??*; l?i; 1^; ???«; 151*. 2671*^ 
6 ' 19 ' 86 ' 24 ' 86 ' 74 ' 83 

169. Case EDL — To divide a fraction^ whole, or mixed 
number, by a fraction or mixed number. 

Ex. 1. — ^How many times is f contained in -f ? 

I is contained in 1, 7 times. In f it is contained J 3x7 si 

of 7 limes, or V" times. T 

But f is twice as great as |, and hence is contained 

only half as many times. ^ of V" = H = ^ Ans, ^^ 2 ^ H 

Now, what hare we done to the dividend f , to pro- 
duce the quotient ^ ? We have multiplied it by the s x 4 = 14- 
divisor inverted. Hence the rule : — T t tt 

Rule. — 1. Multiply ths dividend by the divisor in- 
verted. 

2. Whole and mixed numbers must first be reduced to 
improper fractions. 

109. What is the third case of division of fractions ? How many times is f con- 
tained in j ? What have we done to the dividend, to produce the quotient ? Becite 
the role for diyiding one fraction by another 

5 
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31. 

Example 2. — ^Reduce -—f- to its simplest form. 

Reduce the numerator to an improper fraction : 31. =z X3- 

Reduce the denominator to an improper fraction : 2-A- = -|4 

Multiply the dividend by the di- 1$ H H 

visor inverted, cancelling conunon -j- ^ 55 ^^ "o* ^^ "'■^ Ane, 

factors. Reduce the result to a * ** ° 

mixed number. 2 



Example 3. — ^Divide 4 by f . 

The denominators, being the same, are can- 
celled when the divisor is inverted, and we have 
only to divide 4, the numerator of the dividend, 
by 2, the nimierator of the divisor. Hence, 
When the friictioru have a common detwrninatoTy 
reject it, and divide the numerator of the divi- 
dend hy that of (he divisor. 



♦ -f = 



4 

- ^2 



2 Ans. 
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Find the value of the following : — 



1. 1 -J- ^. Ans. 3. 

2. f-^i. Ans. 2i. 

3. f-^^. Ana. If 



4. Divide ^ by H- 

5. Divide H ^7 If- 

6. Divide ff by H- 



Beduce the foUowiag to their simplest forms: — 



7. -^^ftp -T- -J^. 



10. Reduce ?1 
3J 



8 



Ans. f . 



rS 

11. Reduce — -. 

12. Reduce ^. -47W. 80|. 





Ans. i. 



14, Reduce 1^. -4?w. ^V- 
6t 



'^* . Ans. 10^. 



16. Reduce , 7 - . 

16. Reduce ttA[« -^w*- i- 
ir. Reduce ^^. ^w«. i. 



13. Reduce S. 

19f ^nr 

18. How many times can a pitcher holding 1 J quarts be filled 
from a pail containing 5f quarts? 

Solve and explain the given examples. When may eancellaiioii be brought 
to bear f When the fraetionB have a common denominator, what is the best mode of 
proceeding? 
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19. What is the rate per honr of a boat that goes 230^ miles 
in 18} honrs ? Ans. 12^ miles. 

20. If 871 yards of calico are used in cutting three dresses of 
equal size, how many yards are there in each dress? . 

21. !FiTe and a half yards make a rod. How many rods in 
8df yards? 

22. If a man makes %\^ on every table he seUs, how many 
tables mnst he sell to make |27i? 



MisciLLANsoins QxTKsnosB OH Feaotxomb.— What does the word /ro^- 
Uon come from ? Ana. From the Latin word frodm^ "broken^ becanae a 
fraction indicates the Itredking up or dividuig of a unit into eqnal parts. 
What is meant by the terms of a fraction ? With what do they correspond 
in diTisiont What is the difference between a proper and an improper 
fractiont Which is the greater ? Which is greater, a proper fraction or 
a mixed number ? Which is. greater, i or i ? When we increase the da* 
nominator of a fraction, do we increase or diminish its yalue \ Which is 
greater, ^ or f ? When we increase the numerator of a fraction, do we 
increase or diminish its ralue? Which is greater, f or )^? What kind 
of fractions are these ? 

What ia meant by reducing a fraction? Mention all the cases of re^ 
duction of fractions that you can remember. How do jou reduce a frac- 
tion to its lowest terms ? How do you reduce an improper fraction to a 
whole or mixed number ? How do you reduce a mixed number to an im- 
proper fraction t How do you reduce a confound fraction to its simplest 
form ? How do joi^ reduce a complex fraction to its simplest form t 

When we take ^ of a number, do we multiply or divide by i(^? What 
is dividing by \ equivalent to t Dividing by 8 is equivalent to multiplj- 
ing by what ? Multiplying by 8 is equivalent to dividing by what ? Does 
multiplying a number by a proper fraction increase or diminish it? 

How may addition of fractions be proved? Ana, By subtracting one 
of the given fractions from the sum obtained, and seeing whether the re- 
mainder equals the sum of the remaining fractions. How may subtraction 
of fractions be proved ? Ana, By adding subtrahend and remainder, and 
seeing whether their sum equals the minuend. How may multiplieation 
of fractions be proved ? Am* By dividing the product by the multiplier, 
and seeing whether the quotient equals the multiplicand. How may di- 
vision of fractions be proved ? Am, By multiplying divisor and quotient, 
and seeing whether their product equals the dividend. 
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170. Miscellaneous Examples. 

1. Find the sum, then the difference, and then the product of 
Sfandl^. Divide 8f by 1^. 

2. From a piece of doth, i and f of itself were cat ofL What 
part remained? Ans, -f^, 

8. One third of a piece of cloth was cnt ofi^ and then f of 
what remained. How much of it was left? Am. -fg. 

4. A and B together haye 1477 sheep, of which A owns f , and 
B f. How many belong to each? 

6. A person owning f of a £EU*m ^ves ^ of his share to his 
sister, who divides it equally among her fonr sons. What part 
of the whole does each son receive? A7i». -ff. 

6. A owns A o^ A s^P worth $15422 ; he sells B f of his 
share. What part of the whole does A then have? What part 
has B ? What is the value of A's part ? Of B's part ? 

7. 88 is \\ of what number? 

88 is ) J ; then 1 twelfth is ^V of 88, or S; and 12 twelfths, or the whole nnmber, 
is 13 times 8, or 9(1 Ana, 98.— We diyide 8S by the nnmerator, and multiply by the 
denominator. 

8. 1200 is m of what number ? Am. 2658. 

9. 1552 is y)|j of what number? 76 is )|^ of what number? 

10. 14042 is \^ of what number? 85 is H ^^ what number? 

11. -^ of 1200 is j- of what number? Am. 1620. 

Find how mnch ^ of 1200 is ; then proceed as in Example 7. 

12. /r of 1743 is j^J^ of what number? Am. 418. 

13. I of 126 is f J of what number? 

14. Jf of 3000 is ^ of what number? 

15. A farmer kept his sheep in two pastures ; half of his flock 
was in one, and 87 sheep in the other. How many sheep had he ? 

16. A sum of money is divided between A and B. A gets \ 
of it, and B gets $360. How many dollars does A receive? 

If A gets i, how many fourths does B get? If $360 is three fonilhs, what will 
ons fourth be? 

17. A sum of money is divided among A, B, and 0. A gets 
i, B i, and $70. What was the amount divided ? Am. $168. 

How mnch do A and B together receive ? What fhiction is left for Cf If $70 
eqnals this fhtction, what will the whole be ? 
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18. How many sheep has a £EU*mer, who keeps )- of his flock 
in one field, ^ in a second, and the rest, nmnbering 779, in a 
third? Ans. 1280 sheep. 

19. A merchant paid $272 for flour, at %^ a barrel. How 
many barrels did he buy? 

20. What fraction is 885 of 608 ? An». fU = f • 

21. Paul has read 96 pages in a Tolmne that contains 144 
pages. What fraction of the book has he read through ? 

22. A certain school is composed of 67 boys and 69 girls. 
What fraction of the whole do the boys form, and what the girls t 

28. Haying a large cake, I divide half of it into five equal 
parts, and ^ye three of these parts away. What portion of the 
whole cake have I left? Ans. ^, 

24. A lady divides $800 among her three sons, giving the 
first $75, the second $125, and the third the rest What fraction 
of the whole .does each receive ? 

25. What number must be added to 4f to make 6| ? 

26. What number taken from 8^ leaves 8f ? An$, m. 

27. The sum of two numbers is 47^ ; the less is 14|. What 
is the greater ? 

28. Given, the quotient 2fl, the divisor ^ ; required the 
dividend. Aru, |f\f. 

29. Subtrahend, 5J; remainder, 2|f; what is the minuend? 

80. The product of two factors is 182^ ; one of the fectors 
is 12, what is the other? Ana, llyfr- 

81. What is the difference between Th+A^^i^^^^ 

82. A bank paid out half of its money, then half of what re- 
mained, and again half of what then remained. What fraction 
of the whole was left? Ana. i of i of i = i. 

83. A bank paid out i of its money, then i of what remained, 
and again i of what then remained. What part of its money 
was left? Ana, ^. 

84. walks 81 miles an hour; D, 4i. How many hours will 
it take to walk 15 miles, and how many D? If they walk 
towards each other from two points 15 miles apart, how long 
before they will meet? Laat ana. 2 hours. 
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85. What number added to A+A+}f'*^i°<>^S^ 

86. What immber iniut be multiplied into | of ^ of 1}), to 

prodnce8}? Ans. 8(. 

37. F can mow a field in 8 boon, and G in 9 bonn. Wbat 
part can F do in one bonr, and what part Gf What part can 
both do in one honr? Am. F, -(; G,\\ bo(b, ^^. 

38. P can dig a trench in 12 bonrB, Q in 15 boors. What 
part can each do in one honr, and what part both! 

89. A and B can mow a field in 14 hours; B alone can mow 
it in 24 boors; how long will it take A to do it? Am. 88f boors. 

How mveli cni A and B together do In 1 hoar? How mneh can B al<NM» do In 
1 hoar f How mach is left for A to do in 1 hour 7 If hp does thlB llractioii in 1 hour, 
how long^ will it take him to do the whole f 

40. K A can dig a cellar in 20 honrs, and B in 24, how long 
will it take both, working together, to do it? An$, lOff hours. 

41. Reduce -^ to ninetj-sixths (§ 146). Ans. f^. 

42. How many fortj-fourths in 7? In 8^? 

48. What is the smallest fraction which added to the sum of 
ff> and i wlU make the result a whole number ? 

44. A family consume If tons of coal in the parlor, 2| tons in 
the kitchen, and f of a ton in each of their five bed-rooms. How 
much do they use in all? Ans, 7f} tons. 

45w Four men agreed to share their earnings for one month 
equally. The first earned $60f; the second, $4bf; the third, 
$50^^; the fourth, $72^. What did each receive? 

46. "Will you increase or diminish the fraction ^, if you add 
4 to each of its terms, and how much ? Ans. Inc. ^. 

47. Will you increase or diminish the fraction ^, if you sub- 
tract 2 from each term, and how much ? Ans. Dim. ^. 

48. Sold a house and lot for $4250^. The house cost $3759};* 
the lot, |846f . How much was gained or lost ? Ans. |856>| lost. 

49. A man who has a journey of 78^ miles to make, goes 
15)^ miles the first day, and 28^ miles the next. How far has 
he then to go? Ans. 89^ miles. 

60. The difibrenoe between two fractions is ^; if the smaller 
fraction is A, what is the greater? 
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CHAPTER XI. 

DECIMAL FRACTIONS. 

171. A Decimal Fraction is one whose denominator is 
10, or 10 multiplied into itself one or more times. Its 
numerator only is written, with a dot (.) called the decv- 
mal point or separa'trix before it. Thus : — 

^ is written .9 -AAAr i^ written .889 

^ is written .11 H^ is written .7777 

Decimal Fractions are briefly called Decimals. The 
term comes from the Latin word decern^ ten. 

172. Decimals arise from successive divisions hj ten. 
If a unit is divided into ten equal parts, each part is called 
one tenth. If one of these tenths is subdivided into ten 
equal parts, each of these subdivisions is one hundredth 
("At ^^ ^ = i+ir)* So, from further divisions by 10, we 
get thousandths, tenrthousandths, hundred-thot^andthsy 
millionthSy &q. 

When tenths, hundredths, thousandths, &c., are expressed with both 
numerator and denominator, they are common fractions ; when with the 
numerator alone, preceded by a dot, they are decimals. As common frac- 
tions, they may be added, &c., according to the rules already given ; but 
they are operated on much more easily as decimals. 

notation of Decfmals. 

173. In writing integers, we found that the value of 
each figure depends on the place it occupies, being ten 
times as great as if it stood one place further to the right, 
and one tenth of what it would be in the next place to 
the left. Continuing this notation on the right of the 

171. What is a Decimal Fraction, and bow is it written ? Give examples. What 
are decimal fractions briefly called? What does the term decimal come from?— 
172. Show bow decimals luise. When are tenths, hundredths, thoasandths, &o., 
common fractions, and when decimals? In which form are they most easily ope- 
rated on?— 173. In writing integers, what did we find with respect to the yalne of 
«ach figure ? Continuing this notation on the right of the units* place, what do we 
obtain? 
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units' place, we obtain decimal orders, each of whicli, 
as in the case of integers, invests its figure with a value 
ten times as great as the next order on its right. 

Decimals are therefore expressed according to the 
same system as integers. Hence they may be written 
beside integers (with the separatrix to separate them), 
and may be added, subtracted, multiplied, and divided, 
in the same way as integers. 

In the expresaon 2222.2222, each 2, whether int^ral or decimal, has 
a yalue ten times as great as the 2 next on its right The integral twos 
represent collections of units ; the decimal twos, parts of a unit 

174. Table. — ^The names of the places on the right of 
the units' place resemble those on the left. They may 
be learned from the following Table : — 




OBDEBS OF DlTECaSS. 0BDE8S OV DECIMALS. 

Observe that in going from tew to hundreds^ thoitsands, &c., we pass 
to higher orders ; but in goin^ from ieniki to hundredths, ihouaandihs, &c^ 
we pass to lower orders. 

Observe that two figures are required to express tens (10), one to ex- 
press tenths (.1); three for hundreds, two for hundredths', and generallj, 
one less figure for a decimal order than for an order of integers of similar 
name. 

176. Genebal Pbinciples. — ^As in whole numbers, so 
in decimals, we give a figure a certain value by writing 
it in a certain place. Thus we express 

Where, then, may dedmals be wrltteD, and how may thej be added, && T— 174. 
What reBemblADce may be noticed in the names of the decimal orders? Name the 
orders of decimals, going to the right from the decimal point Name the orders of 
Integers, going to the left. In which case do we pass to higher orders, and in which 
to lower? How many flgnres are required, to express tens? To express tenths? 
To express hundreds? To express hundredths? What general principle is de- 
duced from this?— 179. How do we give a decimal figure a certain yalue? Give 
examples. . 
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A ^7 writing 9 in the place of UrUh$ .0; 

xJt ^7 writing 9 in the place of hundredthB .09 ; 
yAjf ^7 writing 9 in the place of thausandthB .009, dec 

176. From the above examples we see that vacant 
decimal places on the left must be flUedwith naughts. 
By leaving out the naughts in nine hundredths and nine 
thousandths^ as written above, we would change them to 
nine tenths. 

177. We also see that to eoepress a decimal toe must use 
as manj/ figures as there are naughts in its denominator. 
There is one naught in 10; one decimal figure expresses 
tenths. There are two naughts in 100; ttoo decimal fig- 
ures express hundredths, <fec. 

178. It follows that ever^ decimal h,as for its denomir 
nator 1 with as m>any noughts as there are figures in the 
numerator. 

179. A naught prefixed to a whole number does not 
change its value; every naught annexed multiplies it by 
10. With decimals it is not so. 

A naught prefixed to a decimal (on the right of the 
separatrix) throws its figures one place to the rights and 
thus divides it bt/ 10: .3 is ten times as great as .03. 

A naught annexed to a decimal does not change its 
value, because denominator as well as numerator is mul- 
tiplied by 10. .3 = .30 (^7 = r^). 

180. RuLfi. — To eoepress a decimal in figures, write its 
numerator as a whole number. If it contains fewer fig- 
v/res than the denominator contains naughts, prefix naughts 
to supply the deficiency. MnaUy, pr^x the decimal 
point. 

Example. — ^Write forty-two millionths as a decimal 



ITA. How mnstyacant decimal pUuses on the left be filled?— 17T. How many 
figures mnst we nse, to express a decimal?— 17a What does every decimal have for 
Its denominator?— 179. What is the eflTect of prefixing a naught to a whole nnmber? 
To a decimal ? What is the cifect of annexing a naught to a whole number ? To a 
dedmal?— 18Q. Bedte the role for expressing a decimal in figures. Oive examples. 

6* 
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Write the numerator as a whole nnmber, 42. The denommator ood- 
tains six naughts ; henoe^ as the nnmerator oontains bat two figures, we 
most prefix to it four naughts. Ans, .000042. 

So, four and 867 millionths, 4.000867 

Ten and nineteen ten-thousandths, 10.0019 
Twenty and eighty-nme billionths, 20.000000089 

EZEB0I8S. 

1. How many fiigares are required, to express thonsaiidths 
(§177)? To express mimonths? Billionths? Hundredths? Ten- 
thousandths? Hundred-triUionths? Ten-millionths? 

2. Give the denominators of the following decimals: — .001 ; 
.00001; .19; 4.1; .000003; 15.62; .8838; 5.162. 

8. Write the following as decimals, letting the decimal points 
range in line: — 87 thousandths; 8 hundredths; 48 millionths; 
95 hundred-millionths; 490 hundred-thousandths; 1240 ten-mil- 
lionths; 10000004 hundred-millionths; 96 billionths; 9801 hun- 
dred-millionths; 2711 trillionths. 

4. Eight hundred and forty-one thousand ten-millionths. 

5. Eighty-thousand,* four hundred and two miUionths. 

6. Seventy-one million three thousand and four billionths. 

7. Eight hundred and ninety-six thousand hundred-millionths. 

8. Forty-nine thousand,* and seyen hundred-thousandths. 

9. Sixty billion and fourteen thousand trillionths. 

10. Eight hundred million and ninety-nine ten-billionths. 

11. Seventeen thousand and forty-one ten-trillionths. 

12. t*Ht; A; xttr; lAWoo ; xb; Ttt«Tr- 

IViimeratloii of Declmalfl. 

181. Rule. — Iteczd tJie numerator first as a whole nuwr 
her^ tJien name the denominator^ as in common firactions. 

.09 is read Nine hundredths. 
.090018 Ninety-^ousand and eighteen miUionths. 
70.000000401 Seventy, and four hundred and one billionths. 

181. Becite the rale for reading dedmalA. 



• Ite «OBB« fa h«* «Md to Aow that wkat pNOidM U to wliol* aaBbv. 
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.8 


.010010101 


46.0017 


1.2 


.90 


.900909 


8.128466789 


.468 


.407 


.0048200208 


20.0020001 


2.0808 


.6046 


.00076 


.1110111111 


6.281281128 


.12008 


.00002007 


19.20200202 


0.047 


.005007 


.0509 


5.0000004 


.0004000046 


.86709 


.4000059 


99.199099199 


8.0019019 



182. Addlttom of Declmalfl. 

Ex.— Add 9.0421, .42386, 881, .03, and 23.6946. 

That we may unite things of the same kind, we g 0421 

set the nnmbers down with the decimal points *49<iftfl 

ranging in line, which brings figures of the same .4^0 oo 

order m the same column. Add as in whole num- 881. 

bers, and place a decimal point in the result under .03 

the points in the numbers added. 23.6946 

RiTLE. — 1. Write the numbers with jint, 914.09046 
tJieir decimal points ranging in line. 
Add as in whole numbers. JPlace the decimal point in 
the result under the points in the numbers added. 

2. I^ove by adding from the top downward. 



EXAMPLES FOB PBAOTIOE. 



1. Add .123, .11496, 4.01, .06784^ and 9.0842. Ans. 18.86. 

2. What is the value of .4897+219.81 +3.00067 +.048861 
+6676.159 + 99.0004759 +.15006342 ? Ana. 6997.10376082. 

3. 8.8 + 460.329 + .988927 + 87.71 + .9 + .272073. 

4. .999 + 999 + 9.887706 + .07809 + 88.199 + .4. 
6. 7.71 + .853 + 9.6 + 96 + .96 + .096 + 960 + .54. 

6. 105.601 + 0.105 + 8.648301 + .19 + .776665432 + .8. 

7. Find the snm of 2063 millionths; 3064 ten-thousandths; 
99 hundredths; 600, and 6009 hundred-thousandths ; sevep, and 
12 millionths; and 868003 billionths. Ans. 508.359428008. 

182. Set down the given example ln.additi(m of decimals, and perfoim the opera- 
tion. Give the rule. 
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8. Add fiyethonsandths; nineteen, and eighteen millionthfl; 
five hundred and twenty hundred-thousandths ; forty, and seven 
tenths; 87 hundredths ; 919 ten-thousandths. Ana, BO.672118. 

9. Kequired the sum of nineteen tenths ; four hundred, and two 
hundredths; ninety-three thousandths; one hundred-thousandth. 

10. Add, as decimals, S^\ lOdW; TiAftflnr; ^WA; ^nnWW- 

183. Sabtractloii of Decimals. 

Example. — ^From 4.19 subtract .000001. 

Set the subtrahend under the minaend, with the 4.190000 

decimal points in line. Write naughts in the yacant 000001 

places of the minuend (or supply them mentally), and — 

subtract as in whole numbers. Place a decimal point Am, 4.189999 
in the remainder under the other points. 

KxTLE. — 1. Write the subtrahend under the minuend^ 
with their decimal points ranging in line. Subtract as 
in whole -numbers. JPlace the decimal point in the re- 
mainder under the other decimal points. 

2. I^ove by adding subtrahend and rem>ainder. 

BZAMPLES FOB PBAOTIOB. 
(1) (2) (8) C4) 

From 11. 8.00042 2.31400 23.56 

Take .897 .876 .401006 1.0941876 

6. Subtract 47.99999 from 831.012. Ans. 783.01201. 

6. From .8754321 take .0006. Ans. .8748321. 

7. From 9.3 take the sum of .47 and 2.961. Ans. 5.869. 

8. Subtrahend, .88637; minuend, 312.42; required, the re- 
mainder. 

9. From one thousand take five thousandths. Ans. 999.995. 

10. Take 11 hundred-thousandths from 117 thousandths. 

11. From three million and one millionth, subtract one tenth. 

12. Fmd the value of 2.4+. 009 +.73 — 1.8. 

13. From eight and three tenths take eighty-four hundredths. 

188. Set 4owi)i the giyen example in sahtiaction of decimals. Pezfoim the opera- 
tion. Give the rule. 
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14. From 83.1 subtract .8176 ; ^om the remainder take yff^. 

15. find the difference between -fff^ and tiAA^} ^^ as com- 
mon ^-actions, then as decimals. Do the results agree ? 

184. Mnlttpllcatloii of Declmalfl. - 

ExAMPLB 1. — ^Multiply .324 by .03. 

Write the giren dedmals as common fraedonSi and .324 

multiply. T^ftfc X TJhr = Tiftfiftni, which expressed deci- qq 

mally is .00972. The same result is obtained by multi- ! — 

plying the giyen decimals together, and prefixing two Am, .00972 
naughts and the decimal point to the product 

Why prefix two naughts ? — ^The multiplicand containing 8 figures, its 
denominator contains 8 naughts (§ 178). The multiplier containing 2 
figures, its denominator contains. 2 naugnts. Hence the product of their 
denominators contains 8 + 2 naughts ; and the product of ^eir numerators 
must contain 3 + 2 %ures (§ 177). As it has but three figures, we pr^Qx 
two naughts. — ^The product of two decimals must thereibre contain as 
many decimal places as both factors contain. 

Rule. — 1. Multiply as in tohole numbers. From the 
right of the product point off as many figures for deci- 
mals as there are decimal places in both factors. If there 
are not so many^ prefix naughts to supply the deficiency. 

2. I^'ove by multiplying multiplier by multiplicand. 

ExAMPLB 2. — ^Multiply 8.8 by .97. 

Multiply asm whole numbers. There qq du^^ ot 

bemg 1 dedmal place in the multipli- ^'^ •^^^'f '^' 

cand, and 2 in the multiplier, point off *^7 3.8 

1 + 2, or 3, figures from the right of the 266 776 

product 342 291 

185. To multiply a decimal^ ^,„, 3.686 3.686 

by 10, 100, 1000, &c., remove 

the decimal point as many places to the right as there are 
naughts in the multiplier. If there are not figures enough 
for this, annex naughts to supply the deficiency. 

.015 X 10 = .15 

.015 X 1000 = 15 
.016 X 10000 = 150 

181 Multiply .824 by .08 in the two way» shown sbore. Why do we prefix two 
naughts to the decimal product ? Bocite the rale for the multiplication of decimals. 
—185. How may we multiply a decimal by 10, 100^ 1000, Ac ? Giye examples. 
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BZAMPLEB FOB PBAOTIOX. 

(1) (2) (8) W 

Multiply 81.009 .008765 7.91365 3256.9 

By 4.067 .0495 8.401 4.0008 

5. Multiply together 6.821, .987, and 1000. Ans, 6238.827. 

6. Multiply .4689721 by .00832. Ans. .008860247872. 

7. Multiply 5.482 by 21 ; by .21 ; by 9.8 ; by .00008. 

8. Multiply by 100 the following: .1; .003; .00007; 1.14. 

9. Find the product of one billionth and one billion. 

10. Multiply 78 thousandths by 19 hundredths. 

11. Multiply ninety-seven millionths by ten thousand. 

12. Multiply .00468 by 8.0009. Multiply 14.7 by .0908006. 
18. Find the product of 7^, -^, and y^, first as common 

fractions, then as decimals. Do the results agree ? 

14. Multiply the sum of nineteen hundredths and eighteen 
thousandths by seventeen ten-thousandths. Ans. .0003536. 

15. Multiply the difference between two ten-thousandths and 
two hundred-thousandths by nine tenth?. Ans. .000162. 

DtTliloii of Deelmalf. 

186. Division is the converse of multiplication. The 
dividend corresponds with the product, the divisor and 
quotient with the factors. 

Now, in multiplication of decimals, we found that the 
product contains as many decimal places as both &ctors 
together. Hence, in division of decimals, the dividend 
must contain as many decimal places as divisor and quo- 
tient together ; and the quotient, as many as the decimal 
places in the dividend exceed those in the divisor. 

187. Rttle. — 1. Divide as in tohole numbers. Point 
off JVom the right of the qtiotient as many figures as the 
decimal piaces in the dividend exceed those in the divisor. 

IS6L In dlyiflioik of dedmala, how manj dedmal phoes must the diyideiid cod- 
taln? How many most the quotient eonteln? How does this foUow from the mods of 
pointing In mvltipUcstion of decimals f— 187. GiTs tho rale for divisioB ofdeeimala 
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If there are not so many^ prefix naughts to supply the 
deficiency. 

2. JProve by muUiplying divisor by quotient. 

Example 1. — ^Divide 84.0066 by .06. 

Divide as in whole nnmbers. There bdng 4 ded- Qg\ q ^ aqa r 

mal places in the dividend, and 2 in the divisor, point .^ o; o^.uudo 

off 4— 2, that is 2, figures from the right of the quo- Am, 1680.13 
tient. 

188. Annexing naughts to a decimal does not change 
its value. Hence, token the dividend contains fewer ded- 
mal places tJian the divisor^ annex naughts to it tiU its 
decimal places equal those of the divisor/ then divide^ 
and the quotient toiU be a whole number. 

Example 2. — ^Divide 7240.6 by .0009. 

Annex 8 naughts to the dividend, to make its nnnoX 'roin Kftftft 
decimal places equal those of the divisor. The -"""^iif^^^l^^^ 
quotient is a whole number. Ant. 8046000 

189. When there is a remainder, after using all the 
figures of the dividend, naughts may be annexed to the 
dividend and the division continued. Jn pointing off the 
quotient^ these naughts must be counted as decimdl figures 
of ths dividend. The sign + is annexed to a quotient, 
to show that the division does not terminate. 

00 Example 3. — ^Divide .076 by 4.3. 

4.3) .075 (174 j^^^^ ^ing all the figures of the dividend, we 

43 annex naughts (placed above it), to continue the divi- 

320 Bion, which may thus be carried out as far as desired. 

nM Using 2 naughts, we have 6 dedmal places in the 

^^^ dividend, and 1 in the divisor. We must therefore 

1 90 point off 6— 1, or 4, figures from the right of the quo- 

172 ^eaty which requires us to prefix to it a naught 
Am. .0174+ 
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190. To divide a decimal by 10, 100, 
Am. .0174+ 1000, &c., remove the decimal point as 

188. When tho divisor contains more decimal places than the dividend, how 
must wo proceed? Divide 7240.5 bf .0009.— 1S9. 'Wlien there is a remainder after 
using all the figures of the dividend, what may be done ? In pointing off, how must 
we consider these annexed naughts? What does the sign + annexed to a quotient 
show? Apply this rule in Ex. 8.— 190. How may we divide a decimal by 10, 100, 
1000, Ac ? Qlve examples. 
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manj/ pl(zces to the left as there are naughts in the divisor. 
If there are not figures enough for this, prefix naughts 
to supply the deficiency. 

166.8 -^ 10 = 15.68 
166.8 -5- 1000 = .1668 
166.8 -f. 100000 =: .001668 

EXAMPLES FOB PBAOTIOB. 

Find the ralue of the following; prore each example : — 



1. .144 -J- .86 Ans. A 

2. .49-^700 Ans. .0007 

3. 182-j-.il Ans. 1200. 

4. .8 -J- 7.3 Ans. .109589 + 
6. Divide .75 by .7500. 

6. Divide 10000 by .01. 

7. Divide .24 by 60. 

8. Divide 8487 by 1.8. 

9. Divide 1210 by .11. 

10. Divide .00001 by 1001. 



11. Divide .00063 by 9. 

12. Divide .6 by 60000. 

13. Divide .491 by .00007. 

14. Divide 810 by .000009. 

15. Divide .0001 by .001. 

16. Divide 2880 by .0036. 

17. Divide 19 by 42.96. 

18. Divide .120 by 100000. 

19. Divide 64000 by .0016. 

20. Divide tHtt hy lotho - 



21. Divide 639.621 by 10000 ; by 100; by 10000000; by 10. 

22. Divide one milHon by one ten-thonsandth. 

23. Divide the sum of 941 thousandths and 38 hundredths by 
one thousand. Ans. .001321 

24. Divide the difference between eight tenths and one mil- 
lionth by seventy-nine hundredths. J.n«. 1.0126669 + 

25. Divide the product of one hundredth and one thousandth 
by one ten-billionth. 

26. Divide 7 tenths by 3.5, and the quotient by 20000. 

27. Divide itt^o by y^, first as common fractions, then as 
decimals. Do the results agree ? 

28. Divide the sum of five thousand and two thousandths by 
two hundredths. Ans. 260000.1 

29. Divide the difierenoe between 200 and 2 hundredths by 
9 hundredths. Ans. 2222. 

80. Divide by 100 the following: 26.88; .2683; 268.8; .02688. 
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Redaction of Declmali. 

191. Case I. — To reduce a decimal to a common frac- 
tion. 

Rule. — Write the given decimal^ with its point omitted^ 
over its denominator^ and redtcce this common fraction 
to its lowest terms. 

Example. — ^Reduce .125 to a common fraction. 

.126 = .fffi^ = i Atu. 

EXAMPLES FOB PBAOTIOE. 

Bednce the following to comm(m fractions: — 



1. .375 ; .5 ; .16 ; .25 ; .88. 

2. .225; .436; .575; .656. 

3. .00376 Ans. -^. 

4. .000226 Ana. i^U^ . 

5. .36984 Ans. ^WV\r- 

6. .0982 Ans. -^f^. 



7. .46; .046; .0046; .11. 

8. .076; .076; .0075 .13. 

9. .00764 Ans. ^mn- 

10. .00025 Ans. ^rrW- 

11. .000155 Ans. rdrtinr- 

12. .01260505 Ans.Tsimih> 



192. Case II. — To reduce a common fraction to a 
decimal. 

Example. — ^Reduce ^ to a decimaL 

i is 1 divided by 8. To perform the division, annex 

decimal naughts to the dividend 1, and divide by 8. Point 8) 1 .000 

ojff three figures from the right of the quotient, because :r^ 

there are three decimal places in the dividend and none •^'*'* '^^^ 
in the divisor. Atu, .125. 

To prove the result, reduce .125 back to a common fraction (§ 191), 
and see whether it produces \. 

Rule. — 1. Annex decimal naughts to the numerator^ 
and divide by the denominator. JPoint off the quotient 
as in division of decimcds. 

2. Prove by reducing the decimal obtained bach to a 
common fraction. 

Compound fractions must first be reduced to simple ones. 

191. Beeltc the ralo for redacing: a decimal to ft oommon fraction. . Give an ex- 
ample.-— 192. Solve and explain the i^ven example. Beclto the rule for redncing a 
oommon fraction to a declnul. What mast first bo done with compound fractions ? 
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EZAMPLB8 FOB PBAOTIOE. 

ilnd the value of the following in decimals : — 



*• A I TFT » A 1 W 

8. i of f of i. ^9W. .225 

4. JofTrtroff ofli. 

5. iofjtofi. ^n«. .016625 

6. I of J of f Am. .008 
V. fx^xjf x4i. ^7M..33+ 



"• f J t J A ? A 1 FTT* 

®» A » 4 1 At Air« 

10. i--AAF. .4n*. .07 

11. i + i. Am. .96 

12. i + i + A- -^^- -^375 

13. H -r }. ^n«. .625 
1^- A-^M- ^n«. .4545 + 



Clrcnlatlng Decimal!. 

193. Sometimes (as in Example 7 and 14 above) no 
decimal can be obtained exactly equivalent to a common 
fraction. This is becanse the ^vision does not terminate, 
bnt the same fignre or set of figures keeps recurring in 
the quotient. In such cases, the further the division is 
carried out, the more nearly correct will the answer be. 

194. A decimal in which one or more figures are con- 
stantly repeated, is called a Circulating Decimal The 
repeated figure or figures are called the Bepetend. 

195. A repetend is denoted by a dot placed over it, if 
it is a single figure,— or over its first and last figure, if it 
contains more than one. Thus : .3 = .333, 4&c. .45 = 
.454545, &c. .2i48 = .2148148, &c. 

196. A Pure Circulating Decimal is one that consists 

• • • 

wholly of a repetend; as, .3, .243. 

A iOzed Cizeulating Decimal is one in which the repe- 
tend is preceded by one or more decimal figures, which 
form what is called the Finite Part : as, .23 ; .2 is the 
finite part. 

198. Whj, In some eases, can not a decimal be obtained cqniTalent to a common 
fraction?— 194. What is a Circulating Decimal? What are tlte repeated figure or 
figures called?— 195. How is a repetend denoted?— 196l Wbat is a Pore drcnlaUng 
Decimal? Wbat is a Mixed Ctrcolating DedmaT? Give examplea. 
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197. RxDucnoir of Cmouj4AxaG Dbgdulb. — ^Reduo- 

iDg according to the role in § 192, we find 



^ = .111111, &a or, .1 Hence, reasoning btckward, 


.1 


= t 


f = .222222, kc or, .2 <" 


M 


M 


A 


= f 


} s .888383, && or, .8 *< 


it 


4C 


i 


= f 


Vff = .010101, Ac. or, .01 " 


U 


U 


.61 


= * 


■fg = .020202, Ac. or, .02 <' 


c« 


U 


.6s 


= * 


A = .080808, ko. or, .08 " 


CI 


M 


.68 


= A 


yjy = .001001, ftc or, .OOi " 


U 


U 


.OOi 


=s ir^ 



It will be seen from the above that the denominator 
of a rep^tend consistB of as many nines as it contains 
figures. Hence the following role : — 

198. Rule L — To reduce a rqpetend to a common frao 
tion^ torite under it for a denominator <i% many nines cte 
it corUaina figures^ 

199. RxTLE n. — To reduce a mixed circukaing deeU 
mxHy reduce the repetend to a common fraction^ as ahove^ 
annex it to the finite part^ and place the whole > over the 
denominator of the finite part, Hedt^ce the complex frac- 
tion thus formed to a simple one. 

Example. Reduce .2336 to a common fraction. 

Beduoe 36 to a common fraction : ||- = -^ 

Annex the fraction to the finite part: -^^A 

28A- 
Flaoe the wholaover the denom. of the finite part: —^ 

100 

Beduoe the complex fraction thus formed : -Hiv ^^• 

EXAMPLES FOB PBAOTIOE. 

1. Write as circulating decimals: .8883+ (.§); .263263263+ 
(.263); .10471047+ ; .246666+ (.246); 1492121+ ; 4.9871871+ ; 
8.2800300+ ; .12345671234567+ ; .2424+. 

197. Of wliat does ih« denominator of a repetend coastotf How l8 this shown? 
— 196L Bedte the rule tcx redacing a repetend to a common fraction.— 199. Bedte 
the rale for redndnif a mixed droolating decimal to a common fraction. App]y thla 
mlo in the giyen example; 
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2. Write as circulating dedma]s(§ 197): i(.7); ^(.07); ^ 

(.007); tAt; ttJtt; «; tAt; iHir; tWAt^; f; A; Tfiy; 

T»¥7» »¥? 1919 1 Dili* , 

3. Bedace to common fractions (§ 198) in their lowest terms : 
.26; M; .815; .ioOO. Ans. «; xfr; AS:; «**• 

4. Reduce to common fractions (§ 199) in their lowest terms : 
.06; .248; .68219; .8i003. An». A; ^; 



5. How much more is .8 than .8? Ans. ^. 

6. How much more is .2i than .21 ? Ans, j^. 

7. How much less is .72 than .t2 ? r • • 

8. Which is the greater, .48 or .48, and how mnch? ^ 



9. Rednce .128. Ans. ^. 

10. Reduce .82i. Ans. m. 

11. Rednce .2763. Ans. ^. 

12. Reduce .0045. Ans. ^. 



13. Rednce .12 and .1894. 

14. Rednce .083 and .4896. 

15. Rednce .135 and .0398. 

16. Rednce .135 and .6345. 



CHAPTER XII. 

FEDERAL MONET. 

200. A CSom is a stamped piece of metal used as money. 

801. By the dureiLcy of a conntry is meant its money, 
consisting of coins, bank bills, goyemment notes, &c. 

208. Different conntries have different currencies. The 
currency of the United States is called Federal Koney. 

Table of Federal Monet. 

10 mills (m;) make 1 cent, . . . c, ct. 

10 cents, 1 dime, • . d. 

10 dimes, 1 dollar, . . $ 

10 dollars, 1 eagle, . . E. 

900. WhatisaGoiBf— aOl. What IsmentbyfheCiiReiieyof aeonntryf— 902. 
WhatlsthecuTCiicyortheniiltedSUtescalledr Bedto the Table of Federal Monqj; 
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The mill^ one thousandth part of a dollar, takes its name from the 
Latin word miller a thousand ; the eent^ one hundredth of a dollar from 
the Latin cenium^ a hundred ; the dime, one tenth of a dollar, from the 
French dimey a tithe or tenth. The word doUar comes from the German 
ihaler. The dollar-mark ( is supposed to have originated from the letters 
TJ. S. (for United States) written one upon the other. 

203. Untted States Coins. — ^The coins of the United 
States represent all the denominations of the above Table 
except inills, as well as other values. They are as fol- 
lows: — 

SiLYEs. Dollar, worth $1. 

Half-dollar, *< 60 c. 

Qvarter^oUar, ** 26 c. 
Dune, " 10 c. 

Half-dime, "« 60. 

Three-cent piece, ^ 80. 



Gold. Double eagle, worth 

Eagle, " $10. 

Half-eagle, " $ 6. 

Three-dollar piece, " % 8. 
Quarte]>eagle, '* $ 2^. 
Dollar, « I 1. 



GoFFXB. Three-cent piece, 8 c. 
TwoK^ent piece, 2 0. 
Cent, 1 c. 

The gold and silver coins are nine tenths pure metal, the former bdng 
alloyed with one tenth of silver and copper, and the latter wiUi one tenth 
of copper. The copper coins consist of SS parts of copper to 12 of nickel 

204. Weiting and Reading Fedeeal Monet. — ^In 
passing from inills to cents, from cents to dimes, and 
from dimes to dollars, we go each time to a denomina- 
tion ten times greater, just as we do in passing from 
thousandths to hundredths, from hundredths to tenths. 
Federal Money is therefore a decimal currency, and may 
be written and operated on in all respects like decimals. 

205. In writing and reading Federal Money, the only 
denominations used are dollars, cents, and inills. The 
dollar is the unit or integer, and is separated by the deci- 

From what does the mill take its name? The cent? The dime? The dollar? 
How is the dollar-mark supposed to haye originated? — ^208. Name the gold coins of 
the United States, and their value. The silver coins. The cc^per coins. What 
proportion of the gold and silver coins is pure metal ? With what are they alloyed? 
Of what do the copper coins consist?— 204. What kind of a currency is Pederal 
Money? How may it be written and operated on?— 4205. What denominatioDB are 
used in writing and reading Federal Money ? Which of these is the integer ? How 
is it separated firom cents ? 
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mal point from cents, which occupy the first two places 

on the right of the point, mills occupying the third. 

Hence the rules. 

Gents occupy two places, — that of dimes and thdr own, — ^because we 
do not recognize dimes in reading. Cents are sometimes written in the 
form of a common fraction, as hundredths of a dollar ; as, $5t^. 

iM>6. RxjLB L — Write Federal Money deeimdUy, the 

doUars as integer^ the eente as hundredths^ the miUs as 

thousandths. 

EzAMFLEB.— Twdre doDan, six centa^ tl2.0(( 

Twelve dollars, oxty eents, $12.60 

Tw^TiQ dollars, six centa^ five nulls, $12,066 
Twdve dollars, five mills, $12,006 

207. RuLB n. — In reading Federal Money, call the 
integer doUars^ the hundredths cents, the thousandths mitts. 

XZAICPLES FOB PBAOTIOE. 

1. Write eleven dollars, eleven cents. 

2. Write six hundred dollars, three mills. 
8. Write ninety-eight dollars, seven cents. 

4. Write one thousand dollars, ten cents, nine mills. 

5. Write six dollars, seventeen cents, eight miUs. 

6. Write ninety-nine cents, nine miUs. 

7. Write a minion dollars, one cent^ one milL 

8. Read $840,268 $560,005 $ .009 

$23.01 $5.90 $1.00 

$14296.30 $280.09 $11,111 

808. Ofehatiohs nr Federal Money. — ToctddySub- 
tract, multiply, or divide Federal Money, express the given 
amounts decimatty, and proceed as in decimals. 

Represent i cent as 6 mills, ^ cent as 26 ten thousandths of a dollar. 
Thus : 37i coits = $.376 6^ cents = $.0626 



How nuoij places do eents oceapy? Wbjf Howare cents sometimes written? 
—406. Sedte the rale for writing Federal Monej.— 807. Becite tlie rule for reading 
IMetal Monej;— ao& CH^e the nde for adding^ snbtiacting^ mnltiplying^ or diyidlng 
I'Meral Moak^. Howisioentxepresentedr icentf 
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An Uiere are no mills coined, lees tiian 6 mills m a zesult is dis- 
regarded in business dealings, and 6 mills or more are called an additional 
cent 

Example 1. — ^Add together $4.83, $4.83 

$10,005, $480, $.37^, and $3.36. 10.005 

Fdlow Hie role for the addition of decimals, 480.00 

^ 182. Set the items down with their decimal points •3 75 

m line, representing the half cent as 6 mills. Add, 3.36 

and bring down the decimal point under the points ^ AAtsa Khr\ 

in the items added. -4m. $498.67. u4n«. f498.570 

$14.00 Example 2. — ^A person having $14 spent 

9.83 $9.83 ; how much had he left ? 

$ 4.17 ^ns^ He had left the difTerence between $14 and |9.83. 

Proceed as in subtraction of dedmale, § 183. Ant, |4.17. 

Example 3.— What will 12 coats cost, at $14.75 each ? 

If 1 coat costs $14.75, 12 coats wiQ cost 12 times ^^. ^.^ 

$14.76. Proceed as in multiplication of decimals, 914. /o 

§ 184. Point oflf two figures at the right of the prod- 12 

net, because there are t^o decimal places in multipli- ^^ $177.00 
cand and multiplier. Am, $177. 

Example 4. — ^How many photographs, at 12^ cents 
apiece, can be bought for $6.25 ? 

As many as 12( cents is contained times in $6.26. 

.125) 6.250 (50 Proceed as in diyisian of decimals, § 187. Annex a 

625 naught to the dividend, to make its dedmal places 

* — jTzr- equ^ those of the cUvisor, and the quotient will be 

^0 1^ whole number. Ant. 60 photographs. 



EXAMPLES FOB PBAOTIOE. 

1. Add together forty-three dollars ; seven dollars, twenty 
cents; nineteen cents, nine mills; twenty dollars, three mills; 
fonr cents, six mills; and seventy-fiye cents. A'm. $71,198. 

2. Take forty-three cents from thirty dollars. 

8. From nine dollars, nine cents, subtract eight dollars, eighty 
cents, eight mills. 

4. A farmer received $41.60 for ponlfery, $126 for a horse, 
$3.12 for eggs, and $5.55 for cheese. What was the smn total? 

How 18 less than 6 mills tn a result regarded? How are 6 mills or more re- 
garded? 
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5. A father divides twenty thonsand dollars equally among his 
7 children ; how much does each get? An8. $2857.142 + 

To get cents and mills in the answer, annex decimal naoi^ts to the diyidend, 
and continue tiio division. 

C. How much is four and a half times $18.13 ? 

In sach a case express the fraction of tho mnltiplier dedmany. 118.18 x 45 

7. If 28 acres are worth $724.50, how much is f of an acre 
worth? Ana. $23,625. 

First find how mnch 1 acre is worth ; then f of an acre. 

8. A owes B $75.93, and borrows of him $37.50 more. If A 
then pays B $100.75, how much will still remain due? 

9. What cost 185 pounds of coffee, at $.298 a pound? 

10. Bought 8.375 cords of wood, at $5.50 a cord. What did 
it cost? Ans. $46.06. 

11. The Erie Canal is 363 miles long, and cost $7143789. 
What was the average expense per mile? 

12. A farmer sold his butter for 27 cents a pound, receiving 
$982,985. How many pounds did he sell? Ane. 3640.5 pounds. 

13. What cost 16 sofajs, at $43.75 apiece ? 

14. The butter made in one year from the milk of 53 cows, 
having been sold for 30 cents a pound, brought $2369.10. How 
many pounds were sold, and what was the average amount pro- 
duced by each cow? Ana. Average, 149 pounds. 

15. A man having 7 sons and 4 daughters, divides $100 among 
his sons, and $75 among his daughters. By how much does each 
daughter's share exceed each son's share? Ana, $4.46^. 

How mnch is each son^s share (} of $100) ? How mnch Is each daughter's share 
(1 of $75) ? Find the difTerence between these two amoonts. 

16. How much vnll a man waste on segars in 50 years, if he 
smokes four daily, averaging 4^ cents each, allowing 365 days to 
the year? Ana. $3285. 

17. A person who earns $1050 a year, spends in January, 
$98.41; in February, $81.33; in March, $102.28; in April, 
$125.26; in May, $74.38; in June, $73.47; in July, $65.98; in 
August, $87.21 ; in September, $70.34 ; in October, $122.08 ; in 
November, $79.68; in December, $52.77. How much has he left 
at the end of the year ? Ana. $16.81. 



SXAMPLBS FOB PRACTICE. 121 

18. How many pounds of cheese will be made from 46 cows 
in SO days, if each cow averages 2.5 gallons of milk daily, and 
each gallon prodnces 1.1 ponnds of cheese ? What will the whole 
bring at 18i cents a pound? Am. $702,076. 

How much xnllk ie produced dally bj 46 cows? How much eheefle la prodnoed 
daily ? How mnch cheeae, then, Is prodaced in 80 days ? Wliat will tliia bring at 
$.185 a ponnd ? 

19. If I lay in eleven tons of coal, at $9.75 a ton ; two barrels 
of charcoal, at 95 cents a barrel, and three loads of wood at $4.25 
a load, and pay $3.80 for sawing and splitting, what does my 
fuel cost me? ^n«. $125.70. 

20. Suppose that a man buys two glasses of liquor a day, at 
ten cents a glass ; how many volumes costing $1.50 each, could 
he purchase with the sum that he would thus spend in 80 years^ 
allowing 365 days to the year? Ans, 1460 volumes. 

21. A farmer buys 23^ (23.25) yards of doth at $3.75 a yard ; 
if he pays for it with butter at 30 oents a pound, how much butter 
must he give ? Ans. 290.625 pounds. 

22. What will 24 copy-books cost, at 12 cents apiece ? 

23. The expenses of a family for May are as follows : — ^fiiel, 
$10.25; table, $47.90; clothing, $13; rent, $31.25; sundries, 
$9.53. The next month they diminish their expenses one half; 
what does it cost them to live in June? Am, $55,965. 

24. A ferry-master who received $5.26 one morning, and $7.93 
in the afternoon, found that he had taken a counterfeit dollar-bill 
and two bad quarter-dollars. How much good money did he 
take that day? ^tm. $11.69. 

25. The Welland Canal,. 36 miles long, qost $7000000. What 
was the average cost per mile? 

26. On the debtor (Dr.) side of an account are the following 
items: $1050, $241.71, $99.88, $760, $437.75. On the creditor 
(Or.) side are the foUowing : $69.95, $860, $.875, $43.17. What 
is the balance ? 

The balance is found by adding the items on the debtor side, then those on the 
creditor side, and taking the less sum from the greater. 

27. What is the value of 42 bales of cotton, containing 425^^ 

pounds each, at 56 cents a pound? Ans, $10007.76. 

6 
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28. A fanner exobanges 9 tons of haj, worth $38.75 a ton, for 
wheat at $2.10 a bushel. How many bushels should he receive t 

29. What cost 144 paper-cutters^ at d7i cents each? 

30. Three pai*tners bought some land for $9375. They sold 
it for $1100 cash, $978.50 worth of produce, and notes to the 
amount of $8000. What was each partner^s profit? ^n«. $282.83i. 

How mach did they reoeiye for the land in all— cash, prodace, and notes ? What 
was the whole profit ? IMvlde this among three. 

81. and D bought 80 acres of land each. sold his so as 
to gain $1.76 an acre. D sold his so as to gain four times asmuch 
as 0. How much did D make on his 30 acres? 

How much did D make on 1 acre? HowmnohonSOacresf 

32. A man buys 9 chairs, at $2.75 each. He sells them at a 
profit of 50 c. each. What does he get for the whole ? An8. $29.25. 

33. The profits of a certain firm for one year are $8961. Onp 
of the partners^ who receives i of the profits^ divides his share 
equally among his five sons. How much does each son receive! 

34. If I buy some lace for $2.62^ a yard, and seU it for $3.10^ 
do I gain or lose, and how much ? 

'35^ K I receive $3.15 a barrel for i^ples that cost me $8.87i, 
do I gain or lose, and how much ? 

36. F's account at a certain store stands as follows: — ^Debits, 
$49.75, $63, $3.75, $15,375, $304.05, $27, $199,875. Credits, 
$415, $88.80, $42. What is the balance? Ans. $117. 

37. Find the balance of each of the two following accounts : — 



Db. 


Ce. 


$84.09 


$149.68 


63.86 


19.94 


69.88 


286.41 


2726.45 


59.88 


765.50 


1147.31 


338.88 


6.66 


47.67 


999.88 


4827.33 


1428.72 


695.63 


2379.64 


5820.94 


822.56 


967.19 


1865.63 



Ans. Balance $7241.11 



Djl 


Cb, 


$2264.00 


$1860.43 


185.76 


10249.76 


12458.63 


76.49 


6289.21 


8486.91 


18.76 


690.43 


451.39 


1761.62 


865.56 


8064.68 


4157.88 


591.27 


386.27 


7203.48 


21234.33 


2457.87 


13642.85 


3599.19 



An$. Balance $21022.66 



ALIQUOT PABIB OF ^1. 18S 

209. Aliquot Pabts. — Aliqiiot Parti of a number are 

either whole or mixed numbers that will divide it without 

remainder. 4^, 8, and 2^, are aliquot parts of 9. 

TThen an aliquot pari is a whole number, it is a Ikctor; S is both an 
aliquot part and a factor of 9. 

210. The aliquot parts of a dollar most frequently 
used, are as follows : — 



60 cents = i of $1. 
33i cents = i of $1. 
25 cents = ^ of $1. 
20 cents = | of $1. 



12i cents = i of $1. 
10 cents = ^ of $1. 

6J cents = ^ of |1. 

5 cents = ^ of $1. 



211. When the cost of anumb^ of articles is required, 
and the price of one is an aliquot part of |1, we jnsj saye 
work by operating with it as the fraction of |1. 

Ex. — ^What will 600 Spellers cost, at 33 J cents each? 

At $1 each. 600 Spellera would cost 
|0€tO; But 38i cents are i of $1 ; there- i r^f *^aa — *qaa m^ 
fore, at SSJ cento, they wiU cost i of * ^' *^"" "" *^"" '^' 
$600, or $200. 

Rule. — Take Much a part of the given number as the 
price is of $1, and the result tbiU be the answer in dollars. 

212. In like manner, to divide by an aliquot part of a 
dollar y divide hy the fraction that represents it. 

£xAHPLs. — ^How many pass-books, at 6^ cents each, 
can be bought for $2 ? 

As many as 6i cento is con- 01 ..4. *« 

tained times in $2. 6i cento is ^t ^^^^^ = ffj- 

Vy of a dollar, i^^ of $1 is con- 
tained in $2 82 times. AnM.%% 2^-^ = 2 X -^s 82 4iif. 
pass-books. 

EXAMPLES FOB PBAOTICE. 

1. What cost 144 pencils, at 61 cents each ? Am. $9. 

2. What cost 500 Pniners, at 20 cents each 9 Am. $100. 

209. What is meant by Aliquot Parts? When Is an aliqnot part a ftctor, and 
when not?— 210. Mention the aliquot parts of a dollar most l^nently nsed.— 211. 
IHiat ifl the role for finding ^e cost of a number of articles, when the price of one la 
an aliquot pfurt of |1 ?— 212. What is the role for dividini; by an aUqnot part of |1 f 
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8. What cost 1600 pounds of sagar, at 25 cents ? 

4. What cost 1728 bottles of ink, at 12^ cents? 

5. At 88i cents a ponnd, what cost 150 pounds of candles ? 

6. What cost 2600 pounds of soap, at 12^ c. ? Ana. $812.50. 

7. What must I give for 85 rulers, at 50 cents each ? 

8. At 6} cents apiece, what cost 1000 cabbages? 

9. If 1 yard of muslin costs 88^ cents, what cost 96 yards ? 

10. How many mackerel at 88^ cents, can be bought for $15? 

11. How many dozen eggs, at 25 c. a dozen, can I buy for $6? 

12. How much sugar, at 20 c. a pound, can be bought for $20? 
18. How many baskets of berries, at 6^ c, will $12 buy? 

14. At 12i c. a quart, how many quarts of nuts will $5 buy? 

213. Abticlbs sold by the 100 ob 1000. — ^The price 
of articles is sometimes given by the 100 or 1000. 

Example. — ^What will 1550 envelopes 1550 

cost, at $3.25 a thousand ? 3.25 

If we multiplj the number of articles and the ~7750 

]>rioe per thousand together, we get a result 1000 3100 

times too great We must therefore divide the prod- a a c a 

uct by 1000,— that is, point off three additional fig. ^^^\} 

ures. Hence the rule: — 5037.50 

Rule. — To find iKe cost of a number Am, $5.0375 
of articles whose price is given hy the 
100 or 1000, mvUiply the given number and price together^ 
and point off two additional figures in the product if the 
price is per hundred, or three if it is per thousand. 

The price of lumber (boards, plank, logs, te.) is generafly giTen by 
the thousand feet Ar C. (for «mlMm) meansa hmdrtd,- per M. (for 
mum) means a (AomondL 

SZAXPLX8 rOB PBAOTIOX. 

1. What cost 585 oysters, at 95 c. ahundrod? Aia. $4.9875. 

%. At $4.20 a thousand, what cost 5625 envdopes? 

S« What cost 1750 ponnds of dried codfish, at $9.50 a hundred? 

tlS. 8q1t» Um fiTW ezunple. B«dtie the nde Ibr fladiiiV tte eost of a mimlMr 
orartkkswlMMpiiMteglTeabjtlMlOOorVIOl Hovkttenriee<>riiinlMrceii»> 
inQygtTMf WbnldocajMrCBcwf /W'JCf 
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4. What mnst I pay for 1800 feet of boards, at $9.75 per IL? 

5. What cost 425 feet o| white-oak logs, at $65 per M. ? 

6. At $14.50 a hondred, what cost 9870 pounds of lead? 

7. What cost 5000 laths, at 24 cents per 0. ? 

8. What is the freight on 962 pounds, at $1.25 per 100? 

9. What must be paid for laying 1275 bricks, at $8 per 1000? 

10. Required the cost of 90422 bricks, at $7.75 a thousand ? 

11. How much must be paid for planing 4976280 feet of boards, 
at 84 cents per 1000 feet ? Aru. $4180.075. 

12. K a man carts 575 loads of bricks, averaging 1800 to the 
load, and is paid at the rate of 95 o. a thousand, how much will 
he receive ? Ans, $988.25. 

18. Sold, at $lli a hundred, three cargoes of pine-apples, the 
first condsting of 840, the second of 970, the third of 724. . How 
much did they all bring? Ana. $285,075. 

14. Bought 2000 feet of boards, at $9.10 per M., and 675 feet of 
pine stuff, at $1.80 per 0. What was the whole cost ? Aiu. $80.85. 

Making out Bills. 

214. A BUI is a statement of what one party owes 
another for goods bought or services rendered. It may, 
consist of several items, which are added or "footed up", 
to find the whole amount. Specimens of bills follow. 

215. On the first line (see Bill 1, page 126) stand the name of the 
place and the date. On the second line is the name of the party owing the 
bill, and on the third that of the party to whom it is owed. To > Dr. 

means To Debtor, or indebUd. fft of , which is another 

form, used in Bill 2, means Bought of . 

Then come the items, each with its date if the dates are different, as in 
BiU 4. @ before the price means a& 

When a biU is presented and not paid, it is left ^thoat signature, like 
Bill 1. When it is paid, the party receiving it signs his name mider the 
words Received Payment, as in Bill 2, and the person paying it retams it 
as evidence that it is paid. A clerk or collector signs his name for his 
principal, as shown in Bills 3 and 6. 

214 What is a Bill?— 216. What is fonnd on the first line of a bill? On the 

second line ? On the third line ? What is meant by To Dr. ? JTtt^^ What 

is the meaning of the sign (g) in the items ? When is a bill left without signatare f 
When a bill is paid, what does the party receiving it do ? Give the ibrms in which 
a clerk or coUector signs his name. 
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If the party indebted gires bb note» or written pramise to pay, m 
of cash, it may be mentioned after the words Recmved FawnaU. as in 
BiU 4. 

The person indebted may hare pidd something on accomtt, or may 
have chaives agunst the puiy rendering the bilL Sach amounts are 
called cre£t8. They are placed below the items of the bill, and are de- 
noted by the letters O., as in Bill 6. The balance is obtained by fhi^^Dg 
the difference between the som of the credits and the smn of the debits. 

EZAMPLSS FOB PBAOTIOE. 

Oopy eatih bill, learn the forms, find t^e cost of each Hem, 
insert it in its proper place on the right, add the several amonnts, 
and see whether their smn agrees with the given answer: — 

(1) 

J\r. F., Feb. 28, 1865. 

Mb. Hebst Boe, 

To Tbbbt & Bbown, Dr. 

To 75 yards carpeting, (^ $2.60 ... $ 
«* 42 yards drugget, (^ $1.87i . . . 

* "6 mats, (^ $8.26 

<' 18 rags, ® $22.80 

** 81 yards oil-doth, ® $1.10 . . . 

$776.26 
Beeeived Payment, 

Fhiladelj)hia, March 1, 1865. 

Mbs. H. S. SzmNEB, 

B^t of B. J. Jahes. 

8 yards linen, @ $1.26 $ 

12 pair hose, (^ .76 

4 pair gloves, (^ .96 

6 skeins silk, ® .06 

1 piece mnsHn, 44 yards, ® 66 o. • . 

$41.06 
Beeeived Payment, 

B. J. James. 

If the p«rtj iadehted gives his note, in itead of cash, where may it be men- 
tioned f What is meant bj eredittf Where are they placed t How an they da- 
noted f How is the hahmce obtained f 
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(3) 

Cokmthui, May 1, 1865. 
'MsasBBs Pltthb & T^jxotsc, 

To BOBEBT SXJTTBB, Dr. 

To 1 inkHitands, <§^ 15 c. ^. .... $ 
^' 9 boxes steel pens, ® 87i o. • . . 
'^ 8 reams foc^scap paper, (^ $4 • • . 
^' 5 dozen copj-bopks, (^ 96 c. a dozen 
** 3 rosewood writing-desks, @ $7.50 , 

$68.28 
Beceived Payment, 

Oalkb Huirr, 

for BoBEBT Stjtteb. 

Trenton^ April 1, 1865. 

Mb. Bbnjamin Stabk, 

Bot. of DuDLET Stabs & Oo. 

Jan. 10 8 boxes raisins, ®. $6.25 $ 

'V 12 50 ponnds sngar, ^ 20 o. 

Feb. 16 48 ponnds currants, ^ 83^ o. 

" 17 120 ponnds tallow, @ 16| c. 

Mar. 28 14 barrels flour, ^ $10.75 

^* 25 80 gallons kerosene, @ 85 c; 



$272.00 
Beceived Payment, by note, 

Dudley Stabb & Oo. 

(6) 

Concordy May 10, 1865. 

Mb, Biohabd Foot, 

To Db. W. S. Obanb, Dr. 

To professional services to date .... $68.00 
^' medicines to date 4.35 



Ob. By cash . ... . $15. 
" 5 cords wood, (^ $6 80. 



$72.35 



$45.00 



Balance . . . $27.85 
Beceived Payment, 

W. S. OBAira, 

by Asa Gbeezjt. 
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6. John Cox bought of Philip Bradj, of Boston, the following 
articles :— Jan. 2, 1865, 6 pau- of gloves, at $1.25; Feb. 1, 12 
shirts, at $3.75 ; Feb. 9, 18 pair socks, at 83} c. ; Feb. 13, 1 over- 
coat, at $40 ; Feb. 20, 2 vests, at $8.75, and 2 nmbrellas, at $3.30. 
Make ont Cox^s bill, and receipt it. Ans, $122.60. 

7. James Bay, of Detroit, sold George Mott the following 
articles : — ^25 pounds beef^ at 19 c. ; 8 pair fowls, 40 pounds, at 
21 c. ; 50 pounds sausage-meat, at 12} c. ; 25 bushels potatoes, at 
50 c. ; 45 pounds of lard, at 16} c. Mott paid on account $15. 
Make out his bill, and find the balance due. Ans. $24.40. 

8. H. S. Fair, of Hartford, sold N. T. Wright, 4960 feet of 
scantling, at $8.25 per M. ; 3575 feet hemlock boards, at $11 per 
M. ; 2240 feet white-oak plank, at $60 per M. ; 4785 feet pine 
boards, at $7.25 per M. The same party bought of K. T. Wright, 
37 yards carpeting, at $1.50; 24} yards matting, at 90 c; 40^ 
yards oil-cloth, at $1.40. Make out Fair's bill against Wright, 
showing the balance due. Ans. $116,44. 

9. William Haight bought of Hiram See, of N. 0., 42 boxes 
of oranges, at $8.12 ; 7640 pounds coffee, at 83} c. ; 2400 gallons 
molasses, at 92 c. ; 875 pounds rice, at 8} c. ; 1250 pounds sugar, 
at 20 c. See credits Haight with 400 barrels of flour, at $9.75, 
and takes Haight's note to balance account. Make out bilL 

Ans. Balance, $1518.63. 

10. Mrs. Stewart, of ITewark, presents her bill to P. S. How- 
ard for board, &c., as follows : — 6 weeks' board, at $8.25 a week ; 
fuel 6 weeks, at $1.20 ; gas 6 weeks, at 50 c. ; washing, 7 dozen 
pieces, at $1 a dozen. Make out the bill. Ans. $66.70. 

11. Suppose you buy of D. Appleton & Oo. 6 reams of note 
paper, at $3.25 ; 4500 envelopes, at $4.75 a thousand ; 24 boxes 
steel pens, at $1.12}; 6 French Dictionaries, at $1.50; 3 Photo- 
graphic Albums, at $5.75. Make out your bill. Ans. $90.88. 

12. M. Stagg, of Baltimore, sold James Quinn the following 
articles :— April 1, 1865, 24 yd. black silk, at $2.25; April 3, 2 
pieces French calico, 40 yd. each, at 30 c. ; May 2, 4 dress patterns, 
at $6.75 ; May 9, 22} yd. linen, at $1.12. Quinn paid $56 on ac- 
count. Make out his bill, showing balance due. Ans. $75.20. 
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MiBCKLLA2rSOT7S QDISnOVS ox DaCIlCAI.8 AND Fbdsbal Mohst.— What 
does the word decimal come from? Hqw do decimals arise? How can 
you find the denominator of a decimal? Does annexing a naught to a 
decimal increase or diminish its value? When adding decimals, where 
do you place the decimal point in the result ? When subtracting? When 
multiplying? When diyiding? In diyision of decimals, when wiU the 
quotient be a whole number? How do we multiply a decimal by 10, 100, 
1000, &c. ? How do we divide a decimal by 10, 100, 1000, fto. ? 

What is a circulating decimal? What is a repetendt How do yon 
reduce a decimal to a common fraction ? How do you reduce a repetend 
to a common fraction? How do you reduce a conmion fraction to a 
decimal? 

What is federal money? How do you write federal money? Why 
are two places appropriated to cents ? How do you read federal money ? 
How do you add, subtract, multiply, and divide federal money? What is 
a bill ? When are credits to be entered in a bill ? When must a bill be 
receipted ? What are the forms to be used by a clerk in receipting a bill ? 



CHAPTER XIII. 

REDUCTION. 

216. How many cents in five dollars ? 

100 cents make $1 ; in $6, therefore, there are 100 times 6 cents, or 
600 cents. Ana. 600 cents. 

We have here changed the denominalion from dollars to cents, with- 
out changing the value. This process is called Reduction. We have 
reduced dollars to cents. 

217. Bednction is the process of changing the denomi- 
nation of a number without changing its value. 

218. There are two kinds of Reduction : — 

1. Beduction Descending, in which we change a higher 
denomination to a lower, as dollars to cents. Here we 

must multiply. 

■ 

218. How many cents In $5? What have we here done ? What is this process 
called f-^17. What is Bedactionf— 218. How many kinds of Redaction are there? 
What are they called? What Is Seduction Descending ? 

6* 
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2. Bednetion Ascending, in which we change a lower 
denomination to a higher, as cents to dollars. Here we 
must divide; 

219. Reduction Defocndiiiir* 

Example 1. — ^Reduce $41 to mills. loo 

100 cents make $1 ; in $41, therefore, there are 

100 times 41 cents, or 4100 cents. 4100 C. 

10 mills make 1 cent; in 4100 cents, therefore, 10 

there are 10 times 4100 mills, or 41000 mills. . ji nf\i\ ^ 

Am. 41000 m. 

ExAMFLS 2. — ^Reduce $41,875 to mills. 

Reduce $41 to cents : 41 x 100 = 4100 c. 

Add in S7 cents : 4100 + 87 = 4187 c 

Reduce 4137 cents to mills: 4187 x 10 = 41870 m. 

Addin 6 mills: 41870 + 6 = 41876 m. Afu. 

220. Rule fob Reditction Descending. — MuUipfy 
the highest given denomination by the number that it takes 
of the next lower to m,ake one of this higher^ and add in 
the number belonging to such lower denomination^ if any 
be given. Go on thus with each denomination in turn, 
tiU the one required is reached. 

221. Redaction Afcendlng. 

Example 8. — ^Reduce 41875 mUls to dollars. 

10 mills make 1 cent; therefore in 41876 10W1376 m. 
mills there are as many cents as 10 is contained J . — 

times in 41876, or 4187 cents, and 6 mills over. 10 0)4137 C, 5 m 

100 cents make 1 dollar; therefore in 4187 TT- ^,^^ 

cents there are as many dollars as 100 is con- •^^' $41,375 

tuned times in 4187, or $41, and 87 cents over. 

The last quotient and the two remainders form the answer — |4L 87 cents, 
6 mills, or 141.876. 

222. RxTLE FOB Rbditction Ascending.— 2>iVidfe the 
given denomination by the number that it takes of it to 

What is Bednctloik Ascending?— 219. Solve tke given examples, explaining the 
■eyeral steps.— 280, What is the rale for Bednction Descending f— 221« Bednoe 41875 
miUs to dollars.— S2S. What is the role for Bednction Ascending f 
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fnake one of the next higher. Divide the quotient in the 
^ame.way^ and go on thue tiU t?ie required denomination 
is reached. The last quotient and the several remainders 
farm the answer. 

S23.*'In Example 2 we reduced $41,875, and obtained 418Y5 mOIs. 
In Example 8, we reduced 41875 mills, and obtained $41,875. Thus it 
will be seen that Beduction Descending and Beduction jlscending prove 
each other. 

224. Redaction of Federal Honey. 

In Example 1, §219, we reduced: dollars to cents by annexing two 
naughts, cents to mills by annexing one naught 

InrExampie 2, § 219, comparing the result, 41875 mills, with $41,875, 
the amount to be reduced, we find it is the same, with the dollar-mark and 
dedmal point omitted. 

In Example 8, § 221, comparing Hie result, $41,875, with 41875 mills, 
the amount to be reduced, w^ find that we have simply pointed off three 
figures from the right, and inserted the doUarmark. Hence the following 
roles:— 

Rules fob the Redtjction" of Fedebal Monet. — 
1. To reduce dollars to miUs, annex three rumghts ; to 
reduce dollars to cents; two/ to rediice cents to miRsj one. 

2. To reduce dollars and cents to cents^ or dollars, cents, 
and miUs, to miUsj simple/ remove the doUar-mark and 
the decimal point. 

8. To reduce miUs to dollars, point off three figures 
from the right; to reduce cents to dollars, two ; to reduce 
miUs to cents, one. . 

SXAMPLXB FOB PBAOTIOX. 



Bedace the following :- 

1. $68.47 to cents. 

2. $5,485 to mills. 
8. $2480 to mills. 

4. $56.90 to nulls. 

5. $4283 to cents. 



6. $.059 to mills. 
7. '$2.85 to cents. 

8. $5000 to mills. 

9. 2468 mills to cents. 
10. 2570 mills to dollars. 



228. How is Beduction Desoending proTed f Bedaotkm Afloendisgf— 2ML Be- 
dte the mles for the redaction of federal monej. 
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11. 8620 cents to dollars. 

12. 490000 mills to cents. 

13. 56000 cents to dollars. 



14. 56000 cents to miUs. 

15. 8705 cents to dollars. 

16. $87.05 to mills. 

17. How many cents in 4 eagles ? (4 eagles = $40) Aru. 4000 c. 

18. How manj cents is a double eagle worth? Atu. 2000 c. 

19. How many eagles are 8000 cents worth? 2000 cents? 

20. Bedace 423756890 mills to dollars. 

21. How many cents in $89}? In $102^ ? In $4|? 

22. How many mills in 37| cents ? . In $5.62}^? 

23. How many qnarter-dollars eqnal a donble eagle? 

24. How many dimes in $1 ? In $15 ? In $30 ? In $49 ? 

25. How many cents in 1 dime? In 5 dimes? In 20 dimes? 

26. How many dimes are eqnal to 10 cents? To 150 cents? 

27. How many half-doUars onght I to receive in change for 
an eagle ? For two donble eagles ? 

28. How many cents is a quarter-eagle worth ? A half-eagle? 
A three-dollar piece ? A half-dollar ? Five dimes ? 

29. Eeduce each of the following to cents, and add the results ; 
2 eagles; 5 half-dollars; 15 dollars; 1 double eagle; 3 quarter- 
dollars; 12 dimes; 120 mills. ,iiM, 5957 cents. 

Compound Nambers* 

226. A (Jompoimd Number is one consisting of different 
denominations; as, 3 dollars, 19 cents. . 

226. Compound numbers may be reduced, added, sub- 
tracted, multiplied, and divided. 

227. To show the relations that different denomina- 
tions bear to each other. Tables are constructed. These 
are now presented in turn, with examples in Reduction 
under each; they should be thoroughly committed to 
memory. For conyenience of reference, these Tables are 
reproduced together on the last page of the book. 

225. What Is a ComxMand Namber?— 22S. Wliat operations may be perfonned 
OB Compound Nnmbersf— 227. Vor what puirpose hare Tables been constructed in 
connection with Compound Nombers ? 
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ENGLISH OH STERLING HONET. 

m 

228. Sngliah or Sterling Money is the currency of 
Great Britain. 

Table. 

4 ferthings (far., qr.), 1 penny, . . . d. 

12 pence, 1 shilling, . . . s. 

20 shillings, 1 pound, . . . £. 

21 shillings, 1 guinea, . . . guin. 

d. tar, 

B. 1=4 

£ 1 = 12 = 48 

gnta. 1 =s 20 = 240 = 960 

1 = 1^ = 21 = 252 = 1008 

The pound mark £ is a capital I, atanding for the Latin word libra, a 
pound ; it always pre(^es the number, as £2. K stands for the Latin 
soliduSf a shilling ; d. for denarivsj a penny ; qr. for quadrans^ a &rthing. 

Shillings are sometimes written at the left of an inclined line, and 
pence at the right : */- = 28. -/g = 6d. '/e = ^s. 6d. Farthings are 
sometimes written as the fraction of a pemiy, 1 far. as ^d., 2 far. as |d., 
8 far. as }d. 

The pound is simply a denomination ; a gold coin called the Sovereign 
represents it. The Sovereign is worth (4.84. The English shilling is 
worth 24^ cents, and Hie English pemiy about 2 cents. 

Guineas, originally made of gold brought from Guinea, are no longer 
coined. The Grown is a silver coin, worth 6 shillings. 

229. In the twelfth century, some traders from the Baltic coasts, 
called by the people Easterlings because coming from regions farther east, 
were employed to regulate the coinage of England. From these Easterlings 
the currency took the name of Sterling Money. 

EXAMPLES FOB PBAOTIOE. 

280. Recite the rules for Reduction, § 220, 222. 
Example 1. — ^Bednce £5 19s. 3 far. to farthings. 

22S. What Is English or Sterling Money f Bedte the Table of Sterling Money. 
Wliat Is fho ponnd mark, and where does it stand ? What do «., (2., and gn, stand 
for ? How are shillings sometimes written ? How are forthlngs sometimes written ? 
Is the pound a denomination or a coin f What represents it f What is the sovereijm 
worth ? The English shilUng ? The EngllBh penny ? Why were guineas so called f 
What is the Crown ?-^229. From whom did sterling money receive its name ?-<-280. 
Go through and explain the given examples In Bednction. 
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8&r. 



£5 19s. 
20 

119s. 
12 



1428d. 
4 * 

5715 far. Ana, 



4 ) 15383 far. 
12 ) 3845d . 3 far. 
2|0)82|0s. 5d. 



This is a case of Redaction Descendiiig. Multi- 
ply the £5 by 20, to reduce them to shmings, be* 
cause 20 shiUings make a pound. Add in &e 19 
shillings. 

MiStiply 1198., thus obtained, by 12, to reduce 
them to pence, because 12 pence make a shilling. 
There are no pence in the given number to add in. 

Multiply the 1428d., thus obtained, by 4, to re- 
duce them to farthings, because 4 farthings make a 
penny. Add in the 3 farthings. Ans^ 5716 far. 

Example 2. — ^Reduce 15383 fsjr. to pounds, shillings, &c. 

This is a case of Reduction Ascending. Divide 
16383 fkr. by 4, to reduce them to pence, because 
4 farthmgs make a penny. 

Divide the quotient, 3845d., by 12, to reduce it 
to shillings, because 12 pence make a shilling. 

Divide the quotient, 8208.^ by 20, to reduce it to 
pounds, because 20 shillings make a pound. The 
last quotient and the sevend remainders form the 
answer. — Always mark the denominations through- 
out, as in these examples. 

Example 3. — Reduce £457 to ferthings. 

We may here proceed as above, or 
we may somewhat shorten the opera- 
tion. Looking under tiie Table on 
page 133, we find £1 = 960 &r. Then 
in £467 there are 960 times 457 far- 
things. When, then, the number to 
be reduced has but one denomination, 
we may multiply at once by the num- 
ber that connects it with the denomi- 
nation reqtured. 

4. Bednce £7 6s. lOd. 8 far. to farthings. 

6. Eednce £47 5s. 2d. 1 far. to farthings. 

6. Eednce £1 5^. to farthings. 

7. In 18s. 3 far. how inany farthings? 
' 8. Eeduco 4963 far. to pounds, &c. 



£16 
Ans. £16 5Jd. 



£457 
20 


£1 


= 960 far. 


9140s. 
12 




£457 
960 


109680d. 
4 




27420 
4118 


438720 far. 




438720 far. 



An8. 7003 far. 

An9. 45369 far. 

Ans, 981 far. 

Ans, 867 far. 



An8. £5 3s. 4d. 3 far. 

9. Eednce * <>/, to farthings. Eednce ^/g to pence. 

Prove by rednclng the answers obtained back to shillings. / 

10. In £8000 how many pence? 

11. How many fWhings in '/j ? In ^ */-? ^^ 8s- ^Jd. ? 

12. How many sovereigns are 12480 pennies worth? 

13. How many pence are 840 sovereigns worth ? 

14. Eednce 560 guineas to farthings. Ans. 564480 far. 
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15. Beduoe 118567 far. to pounds, &o. Am. £128 lOs. Ifd. 

16. Beduce £3 10s. to pence. Eeduce 18s. 9d. to pence. 

17. How many pounds, &c., in 15199 pence? In 1898.? 

18. How many crowns are £25 equal to? 

1 crown = 6b. How msny crowna in £1, or 208. f How many In £25t 

19. How many pounds are 100 guineas equal to? 

20. Beduce 7643s. to pounds ; to guineas. 

21. Beduce £1000 to farthings. 

22. Beduce 4800000 far. to pounds, &c. 

23. In 24000 far. how many crowns ? Ana, 100 crowns. 

24. A subscribes £500 for the poor ; B, 500 guiaeas. Which 
subscribes the most, and how much ? Am, B £26. 

TROY WEIGHT. 

231. To express weight, three different scales are used, 
called Troy, Apothecaries', and Avoirdupois Weight, 

232. Troy Weight is used in weighing gold, silver, 
coins, and precious stones ; also in philo0ophical experi- 
ments. 

Table. 

24 grains (gr.) make 1 pennyweight, . . pwt. 
20 pennyweights, 1 ounce, . . . . oz. 
12 ounces, 1 pound, .... lb. 

pwt. gr. 

<». 1 = 24 

lb. 1 = 20 = 480 

1' = 12 = 240 = 5760 

The Tro7 pound is the standard unit of weight of the United States 
and Great Britam. It is equal to' the weight of 22.794877 cubic inches 
of distilled water, at its greatest density. 

233r The denominations ffrain and pervnywetght take thdr name from 
the fact that silver pennies were once coined, required by law to equal in 
weight 82 grains of wheat fh>m the middle of the ear, well dried. The 
value of the penny bdng afterwards reduced, the number of grains In tiie 

' » • ■ ' ■ ■ ■ ■ ■ • . — ____________ 

281. Namo thodlflbrent scales used to express weight.— 282. For what is Troy 
Weight used? Becite the Table of Troy Weight What is the standaid unit of 
weight of the United States? To what is the Troy pound equal f— 288. Why are 
the grain and pennyweight so called ? 
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pennyweight was also reduced to 24. — (k. itands for the Spanish word 
onza, fui ounce. 

234, Troy Weight takes its name from Troyes, a town of France, 
whence it was carriS to England by goldsmiths ; or, according to others, 
from Troy Kovant, an old name applied to London. 

EXAMPLES FOB PBAOTIOB. 



1. Eeduce 301b. 3 oz. to pwt. 

Which kind of Bednction does this 
fall under? Becite the mlo (§220).— 
Multiply the 801b. by 12, to reduce them 
to ounces ; add in the 8 oz. Multiply the 
oonees thus obtained hy 20, to reduce 
them to pwt; there being no pwt to 
add in, this result is the answer. 

801b. 3oz. 
12 



363 oz. 
20 



2. Beduce 7681 pwt. to pounds, 

Which kind of Beduction does this 
fidl under? Becite the rule <$ 222).~Aa 
20 pwt make an ounce, diyide the given 
pennyweights by 20, to reduce them to 
ounces. Blride the ounces thuB obtained 
by 12, to reduce them to pounds. The 
last quotient and the remainder form the 
answer. 

2|0)r68|lpwt. 



12)384 oz. Ipwt. 
821b. 
Ans, 82 lb. Ipwt. 



Ans, 7260 pwt. 

8. Bedace 61b. 4oz. 8 pwt. 6gr. to grains. Ans. 86557 gr. 

4. How many grains in 11 oz. 19 pwt. 28 gr.? Ans, 5769 gr. 

5. In 12001 lb. how many pennyweights? Ans. 288180 pwt 

6. Bednce 9999 gr. to pounds. Ans, lib. 8oz. 16 pwt. 15 gr. 

7. Bedace 999 pwt. to pounds, &c. Ans. 41b. 1 oz. 19 pwt. 

8. Beduce 1561 oz. to pounds, &c. Ans. 1301b. 1 oz. 

9. Beduce 18 pwt. 4gr. to grains. An^. 486 gr. 

10. Beduce 11000 grains to lb. Ans. 1 lb. 10 oz. 18 pwt. 8gr. 

11. In 251b. 17 pwt. how many grains? 

12. In 871b. 5oz. how many pennyweights? 

13. In 8548 grains, how many pounds, &c. ? 

14. Beduce each of the following to pounds, and add the re- 
sults: 40820 gr.; 960 oz.; 6960 pwt. Ans. 1161b. 

15. Beduce the following to grains, and add the results : 5 lb. 
1 pwt. 18 gr. ; 11 oz. 17 pwt. ; 10 lb. 4 oz. 11 pwt. Ans. 94814 gr. 

16. How many ounces in four lumps of gold, weighing 7 pwt., 
18 pwt., 15 pwt., and 18 pwt. ? Ans. 2 oz. 18 pwt. 



284. From what does Troy Weight take its name? 
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17. What is the weight in pounds of a ril^er tea-pot weighing 
200 pwt., and 24 table-spoons of 85 pwt each ? Aru, 4Ib. 4oz. 

18. How manj pounds of gold will a miner dig in a jear of 
865 days, if he averages 6 pwt. daily? Am. 91b. 1 oz. lOpwt. 

APOTHECARIES' WEIOHT. 

236. Apotheoaiieti' Weight is used by apothecaries in 
mixing medicines^ They buy and sell their drugs, in 
quantities, by Avoirdupois Weight. 







•* 


Table. 




20 grains (gr.) 
8 scruples, 
8 drams. 


make 1 scruple, . . sc. or 
1 dram, ; . dr. or 
1 ounce, . . oz. or 


3. 

3. 


12 ounces. 






. 1 pound, . . lb. or 


fi>. 


n>. 
1 = 


OK. 
1 

12 


=: 


ao. gr. 

dr. 1 = 20 
1 = 3 = 60 
8 = 24 = 480 

96 = 288 = 5760 





The only di£GBvence between Apothecaries' and Troy Weight lies in the 
division of the ounce; The grain, ounce, and pound, are the same in both. 

EXAMPLES FOB PBAOTIOE. 

1. Bednce 9247 gr. to pounds, &c. Ans, lib. 7| 2 3 7gr. 

Which kind of Bednction does this example ftll under ? Becite the rale ($ 222). 
Name the numbers in order, by which we mnst diyido. Prove the answer by reduc- 
ing it back to grains. 

2. Reduce 9| 63 19 ^gr. tQ grains. Ans. 4707 gr. 

Which kind of Bednction does this example iUl nnder t Becite the rale ($ 220). 
Name the numbers in order, by which we must multiply. Why do we not first 
multiply by 12 ? ' If drams had been the highest denomination given, by what would 
we have multiplied first f How can 70a prove the answer f 

3. Beduce 15648 gr. to pounds, &c. Ans. 2Tb. S^ 4 3 23 8gr. 

4. Reduce 1 lb. 11 1 2 3 5 gr. to grains. Ans. 11165 gr. 

5. Beduce 47633 to pounds, &o. Ans, 16 lb. 6 oz. 3 dr. 2 sc. 

286. By whom is Apothecaries* Weight used? B7 what do they buy and seU 
their drugs in quantities ? Becite the Table of Apothecaries* Weight What is the 
only difference between Apothecaries* and Troy Weight? 
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6. B^Qce 91b« 5 dr. to scraples. Jm$. 260780. 

7. BeduoQ 843 dr. to ppimds, &o. Am. BJb. 9 1 8 3 . 

8. Reduce 14 lb. 8 oz. to drams. 

9. Beduce 80019 gr. to poands, iso. 

10. In 2Ib. 8 1 4 3 13 11 gr. how many grains? 

11. Beduce the. following tp gralas, and add the results: 
Ifi). Igr.; 10 1 23; 5 3 Igr.; 8Ib. IB. Ans. 28202gr. 

12. Beduce the following to pounds, and add the results: 
11520 gr.; 960 dr.; 864 so.; 144 oz. Ana. 271b. 

13. How many doses of 16 gr. each wiD 5 dr. of calomel make? 

Bednoe 6 dr. to grains. How many times are 15 grains contained therein f 

14. How many grains in this mixture : benzoin, 2 1 ; casoariIl% 
23; nitre, H3; myrrh, 2B; charcoal, 8|? Am. 2650gr. 

Beduce each item to grains ; fhei^ add. 

15. A druggist put up 24 powders of calomel, of 10 gr. each ; 
if he had 1 oz. of calomel at first, how many grains will he have 
left? 

AVOIRDUPOIS WEIGHT. 

236. Avoirdupois Weight is used for weighing all arti- 
cles not named under Tray and Apothecaries' Weight ; 
such as groceries, meat, coal, cotton, all the metals except 
gold and silver, and drugs when sold in quantities. 



Table. 




16 drams (dr.) make 1 ounce, . 


• • • OZ. 


16 ounces, 


1 pound. 


• . • lb. 


25 pounds, 


1 quarter, 


• • • qr* 


4 quarters, 


1 hundred 


^weight, ewt. 


20 hundred-weight, 


1 ton, 


... X. 

OS. dr. 




lb. 


1 = 16 


qr. 


1 = 


16 = 256 


cwt 1 = 


^ = 


400 = 6400 


T. 1=4 = 


100 = 


1600 = 25600 


1 = 20 = 80 = 


2000 = 82000 = 612000 



284. l*or what is Ayolrdapois Weight used T Beciie the Tftble. 
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237. Avoirihipok is derived ttom the F^enoh wordi awkir, proper ty, 
and j9aicb, weight — Cwt, the abbreviation for hundxed-weight| is formed 
of e for centum, one hundred, and wt for weight. 

238. Formerly 28 pounds made a quarter, and 112 pounds a hundred- 
wdght, in the United States, as they still do in Great BritafaL But it is 
no longer customary to allow 112 pounds to the hundred-weighty except in 
the case of coal at the mines, iron and plaster bought in laige quantitieB, 
and English goods passing tiirough the Custom House. 

Twenty hundred-weight of 112 pounds make a ton of 2240 pounds, 
which is distinguished as a Long or Gross Ton. 

239. The Avoirdupois pound weighs 7000 grains Troy, and is there- 
fore greater than the Troy pound, which contains 5760 grains. The 
Avoirdupois ounce weighs 437i grains, and is therefore lees uian the Troy 
ounce, which contains 480 grains. 

lib. Avoir. = 7000 gr. =r lib. 2o2S. llpwt 16gr.Troy. 
1 oz. Avoir. = 487^ gr. = 18pwt 6^gr. Troy. 

1 lb. Troy or Apoth. = 6760 gr. = IS^osb. Avdr. 
1 oz. Troy or Apoth. = 480 gr. = l^V^ oz. Avoir. 

EZAMPLXS FOB PBAGTXO^. 

1. Reduce 10 cwt. to drams. 

Looking among the equivalents under the Table, we find 1 cwt = 25000 dr. 
Then 10 ewt =s 10 x 26600. dr. Am. 850000 dr.— When there are no intennedlate de- 
nominations, the Table of equivalents can thna be lued with advai^aga • 

2. Bednce 48151b. to hnndred- weight. 

In the Table of equivalents we find 1 cwt = 100 lb. Then in 4815 lb. there are 
as many cwt as 100 lb. are contained times in 4815 lb. Ana, 48 cwt 15 lb. 

8. Bednce 8 T. 15 cwt. 161b. 5 oz. 5 dr. to drains. 

Which kind of Seduction does this example lUl under? BepeatfheBule(S220> 
What numbers must we multiply by ? Frove the result Ant, 1924181 dr. 

4. Bednce 294400 oz. to tons, &o. 

Which kind of Bednetion does tills example ftll under t Bepeat the Bule (S 222). 
Mention the successive divisors. Prove the result 

5. Bednce 1 T. 15 lb. to onnces. Am. 82240 oz. 

6. Bednce 1792512 dr. to tons, &c. Ans. 8T. 10 cwt. 21b. 

7. How many pounds in two loads of 2^ tons each ? 

' • | ■ .III! II I. I I ■■ I , I II 

287. From what is the word a«o{rf2tf;poi0 derived? Of what is the abbreviation 
oteC formed?— 288. How many pounds formerly made a hundred-weight? In what 
alone is it now customary to allow 1121b. to the hundred-weight? What is a Long 
Ton ?— 289. How many grains in the avoirdupois and the Troy pound respectively? 
In the avoirdupois and the Troy ounce ? What is 1 lb. avoir, equivalent to in Troy 
weight ? What is 1 lb. Troy equivalent to in avoirdupois weight ? 
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8. How many pounds in four loads of 8^ tons each ? 

9. How manj drams in 12} tons? 

10. Rednce 24 lb. 3 oz. 14 dr. to drams. 

11. How many tons, &(;., in 94500 oz. ? 

12. Bednce2T. 2cwt. 2qr. 21b. 2oz. 2 dr. to drams. 

13. How many drains in 27 long tons ? An». 15482880 dr. 

14. In 42i long tons how many pounds? Ans. 95200 lb. 

15. Reduce 5 T. 1 owt. 131b. to drams. Ans. 2588928 dr. 

16. Reduce the following to drams, and add the results: 71 
tons ; 2i long tons ; 11 cwt. ; 4 lb. 4 oz. Ans. 5284928 dr. 

17. Reduce the following to hundred-weight, and add the re- 
sults: 6400 oz.; 17001b.; 281600 dr. ; 28 qr. Ans. 39 cwt. 

18. How many more poxmds in 1 long ton than 1 common 
ton? In 25 long tons than 25 common tons? 

19. K a coal-merchant buys a cargo of 200 long tons, and sells 
200 common tons, how many pounds has he left ? How many 
common tons? Sow many long tons ? Ans. 21f long tons. 

20. How many two-ounce weights can be made out of 50 
pounds of brass ? 

How many oz. in 50 lb. ? How many times aie 2 ok. eomtained therein f 

21. How many five-pound weights can be made out of 5i cwt. 
of iron ? Out of 6i cwt. ? 

22. How many more grains in 1 lb. avoirdupois than in 1 lb. 
Troy ? (See § 239.) In 14 lb. avoir, than in 14 lb. Troy ? 

23. How many pounds Troy are 144 lb. avoir, equal to ? 

How many grains in 1 lb. avoir, f How many In 144 lb. avoir, f How many lb. 
Troy in these, if 1 lb. Troy contains 5760 grains f 

24. Reduce 1225 lb. Troy to avoirdupois pounds. 

25. Reduce 875 oz. apothecaries* weight to pounds avoir. 

How many grains in 1 oz. apoth. J How many in 875 oz. ? Bednce these grains 
to poands ayoirdnpois. 

26. Reduce 2880 oz. avoir, to Troy ounces. Ans. 2625 oz. 

27. What cost 54tcwt. of pork, at 11 c. a pound? Ans. $599.50. 

28. What cost 26 cwt. of hams, at 6d. a lb. ? Ans. £65. 

29. What cost 9 T. of iron at IJd. a lb. Ans. £131 6s. 
80c What cost 475 T. of iron, at $4.50 a cwt. ? 

31. What cost 100} cwt. of cheese, at 10 c. a pound ? 
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240. !&bscELLANEOirs Table. 

The pounds in this Table are avoirdupois. 

14 pounds, . . 1 stone of iron or lead. 

1 bushel of wheat. 
1 quintal of dried fish. 
1 cask of raisins. 
1 barrel of flour. 
1 bar. of bee^ pork, or fish. 
1 bar. of salt at the N. Y. State works. 



60 pounds, . 
100 pounds, . 
100 pounds, . 
196 pounds, . 
200 pounds, . 
280 pounds, . 



EZAMPLES FOB PBAOTXGB. 

1. How many ounces in 14 stone ? Aru. 8186 oz. 

2. How many stone are 7 owt. equal to ? Am. 60 st. 

BednceTcwt topoondB. Divide by the number of poandfl in 1 stone. 

8. How many barrels wiU 98 cwt. of flour make ? 
4. At 7 c. a pound, what cost 46 quintals of cod-fish? 
6. How many bushels in 880 lb. of wheat? 

6. If flour is $9.80 a barrel, how much is that a pound ? 

7. How many hundred- weight in 25 barrels of salt bought 
at the K Y. State salt works ? 

8. How many seven-pound boxes can be filled from 21 casks 
of raisms? 

9. If ^ of a barrel of flour is sold, how many pounds remain 
in the barrel ? 

10: At 2d. a pound, what cost 125 quintals of dried fish? 

LONG OR LINEAR MEASURE. 

241. There are three dimensions : length, or distance 
from end to end ; breadth, or distance from side to side ; 
and thickness, or distance from top to bottom. 

A line has length ; a surface, length and breadth ; a 
solid, length, breadth, and thickness. 

24D. Becite the Miscellaneons Table. Wbat kind of pounds axe these r~241. How 
many dimensions are there f Name and define them. Which of these iHmtttiff^^wn 
has a line? Asniftce? A solid? 



\ 
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242. Long or Luiear Measure is used in measuring 
length and distance. It begins with the inch. 



1 Inch. 



Table. 
12 inches (in.) make 1 foot, 



3 feet, 
6^ yards, 
40 rods, 
8 furlongs, 



1 yard, . 
1 rod, . 
I furlong. 



m. 
1 = 



far. 
1 = 
8 = 



rd. 

1 

40 

820 



1 mile, 

yd. 

1 » 

6i = 

220 = 

1760 = 



ft. 

yd. 
rd* 
fiir. 
mi. 



ft 
1 
8 

m 

660 
6280 



in. 

12 

86 

198 

7920 
68860 



243. The IbUowiDgdaiODuxiatioiis also occur :--^ 



Theldne 
The Hud 
The Span 



== 4 iDchea. 
= 9 inches. 



The Cubit = 18 inches. 



The Pace sr S 

The Fathom ;:= 6 feet 

The Geographical Mile. =; 1^ 4- mi. 
The League = Smiles. 



The Hand is used in measuring the hei^t of horses; the Fathom, in 
measuring depths at sea. The mile of the Table (5280 feet) Is the land 
mile recognized by law in the United States and England, and is thttcfora 
distinguished as the Statute Mile. The land league conaiste oi 8 statute 
miles ; the nautical lea^e, of 3 geographical or nautical miles. — A vessel 
is said to run as many knots as she sails geographical miles in on hour.— > 
Bods are spmetunes called jemn^, orpercMs, 

244. Cloth Measuse. — ^In measuring drygoods, as 
cloth, muslin, &c., the yard of long measure is used, divid- 
ed into halves, quarters, eighths, and sixteenths. The six- 
teenth of a yard, also called a Nail, contains 2} inches. 

242. For what is Long or Linear Heasnre need? Baelte tbe TaUe of Looff 
Measure.— 248. To what is the Line equal? The Hand? The Span? The Cnbit? 
The Face? The Faibom? The Geographical Mile? The Leogne? What Is the 
Hand nsed in measuring? The Fathom? How is the mile of the Tible (0880 
feet) distinguished? Of what does the land leagiae consist? The nautical league? 
What is meant by a TessePs running a certain number of 4:iiote?— 244. What is 
used in measuring drygoods? What is the sixteenth of a yard sometimea called? 
How many inches in a Kail? 
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The EU, which in Flanders consists of 3 qr., in Eng- 
land of 5 qr., and in France of 6 qr., is not used in the 
United States. 

XZAMPLXB VOB PBAOTXOX* 

1. Bednce S534 inches to rodS| &c. 

Divide by 12, to reduoe to feet Di- 

12) 3534 in. vide the quotient by 8, to reduce to yards. 

oVool A a ;« Divide the qaodent by 5 J, or -V-, to redace 

8>^ft. 6 in. to rodB. To divide by ^, multiply by 

98 yd. the fraction inverted -^. Multiplying by 

2 2 reduces the yards to half-yards, aiid on 

iTrd. 9 lif.-yd. = 4 yd. IJ ft. Adding to this the first re- 
ITrd. 4yd. Uft. mainder, 6 indues s: Jit, we get Ans. 
Ift l'^«»- *yd. 2ft. 

Jm. t*?,.^ A.^ ft<» -^^^^ multiplying by -ft-, therefore, to 

.4^. 17 rd. 4yd. 2ft. reduce yards to rods, lY «*«•« m a remain- 

der, diviiik Uhjf2jto orin^ it to ygrtk. 

2. BeduceSmL 8 far. 10 rd. to inches. Ans, 842540 in. 

' ICoIt^y 5mi1y7S,andaddln8. liuttlpty tbta nsqH by 40, nd add In 10. 

Multiply by Q}, by 8, by 12. 

3. In 7860 inches bow many rods, &o.? 

4. In 6i miles how many feet ? (5280 x 6^) 

5. Bednce 6 far. 5 rd. 1 yd. 2 ft. to inches. 

6. Bedace 12012 inches to rods, &c. Atu, 60 rd. 8 yd. 2 ft 

7. How many inches in 8} miles ? Aru, 237600 in. 

8. Bedace 54954 inches to farlongs, &c. Ans. 6 for. 87 rd. 8 yd. 

9. Bedace 184507 fb. to miles. Bedace 5000 rd. to miles. 

10. How many leagaes (§ 243} in 9600 rods ? Aru. 10 leagues. 

11. How many feet high is a horse .whose height is 15 hands ? 

12. How many paces in 1 mile? In 10 rods? 

13. Bedace 14640 ft. to mi. Ans. 2mi. 6far. 7rd. 1yd. 1ft. 6in. 

14. Bedace 87844 in. to higher denominations. 

Ana. Imi. 8fur. 8rd. 8yd. 1ft. lOin. 

Hov many quarters in the Ell of Flanders or Flemish EII ? In the English Ellf 
InfheFreBfdiEUr Is the ell used la the U.&t Solve ETample ly ffTplaJning the 
wtepB. After multiplying bj ^, to reduoe yards to roda^if there it a remainder, 
what must be done with It ? 
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15. Reduce the following to miles, and add the resnlts: 
60720 ft. ; 12 for. ; 126720 in. ; 8800 yd. Afu. 20 imles. 

16. Bednce the following to inches, and add the results : 39 rd. 
2ft.; 6fur. 5in.; Imi. 5yd. 1ft. -4n«. 118823 in. 

17. How many times will a wheel 6 ft aromid, torn in going 
6 miles? 

Hov many feet In 5 miles? How many times are 6fL contained therein? 

18. In 108 inches how many cnhits ? (See § 243.) How many 
spans? How many hands? How many lines? 

19. How many feet deep is the water in a certain bay, if 
sonndings show a depth of 140 fathoms ? 

20. Abont how many statute miles are 15 geographical miles 
equal to ? 

21. How long will it take a vessel running 10 knots to sail 12 
nautical leagues ? Ans, 3f hours. 

22. Sound moves 1120 ft. in a second. How far off is a thun- 
der-cloud, when the dap is heard 11 seconds after the flash is 
seen? Ans. 2^mL 

23. How many inches long is a piece of muslin containing 44 
yd. ? How many nails in the same piece? - (16 naUs = 1 yd.) 

24. Bought three pieces of silk containing 37, 88, and 39 yards. 
How many pieces half a yard long can be cut from them ? 

25. How many sixteenths in 23^ yards ? 

26. How many nails in 4^ yards of cloth ? 

27. What cost 5 yd. 1 nail of cloth, at $6.40 a yard? 

1 nail = ^ yd. $8.40 x 5^. 

SURVEYORS' MEASURE. 

245. A Surveyor is one who measures land. In meas- 
uring land, Gunter's Chain (so called after an eminent 
English mathematician, who invented it) is commonly 
used. Its length is 4 rods, or 22 yards, and it is divided 
into 100 links. 

MS. What l8 a Surveyor? In measnring land, wbat is eommonly nsedf How 
long is Ounter^s Chain ? 
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Table. 

7.02 inches (in.) make 1 link, . . . . L 
100 links, 1 chain, . . . ch. 

80 chains, 1 mile, . . . . mL 

L to. 

ch. 1 = 7.93 

joi 1 = 100 = 792 

1 = 80 = 8000 = 63360 

links may be written decimally, as hmidredths of a chain. 4 ch. 32 L 
= 4.82 ch. 

246. 1 chain = 4 rods. Hence, to reduce chaint atid linki to rods, 
torite tike links as the decimal of a chain, and multiply by 4. Multiply 
this result by 6^ to reduce to yards, or by 16^ to reduce to feet 

EXAMPLES FOB PBAOTIOE. 

1. Bednce 40 ch. 25 L to feet 

40.26 X 4 = 161 rods = 2666^ ft ^Mt. 

2. Bednce 3 ch. 15 1, to inches. Ans, 2494.8 in. 

3. A surveyor finds the distance between two bridges to be 
340 chains ; how many miles apart are they ? 

4. A farmer mns a fence on each dde of a lane 20 chains in 
length. How many yards of fence does he pnt np ? Ana, 880 yd. 

5. An oblong field is 15 ch. in length and 
10 ch. in width. How many feet long is the 
fence that encloses it ? Aria, 8300 ft 

The field has four sides, two of them 15 ch. long, and 
two 10 ch. long. Find, by addition, the length of all fonr 
sides in chains; then rednoe to feet 

6. How many rods long is a fence that snrronnds an oblong 
field 12 chains long and 9 chains wide? Ana, 168 rd. 

7. A man walks ronnd a three-sided field, whose sides measure 
respectively 10, 8, and 4 chains; how many yards does he walk? 

SQTJABE MEASURE. 

247. Sq^nare Keasure is used in measuring surfaces ; 
such as land, the walls of rooms, floors, &c. 

Bedte the Table of Snrveyors* Measure. How may links be written ?— 246. Give 
the mlc for redncing chains and links to rods.— 247. In what is Sqnaru Measore used? 

7 
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SEDUCTION. 



248. A Square is a figure that has 
four equal sides perpendicular one to 
another, — that is, leaning no more to 
one side than the other. 

A Square Inch is a square whose 
sides are each an inch long. A Square 
Foot is a square whose sides are each 
a foot long. 

Table. 

144 square inches (sq. in.), 
9 square feet, 
30} square yards, 
40 square rods, 
4 roods, 





A Sou ARK IkCH. 






linch. 




• 

1 




1 




linch. 





1 square foot, sq. ft. 
1 square yard, sq. yd. 
1 square rod, sq. rd. 
1 rood, .... R. 



1 acre. 



640 



sq.ml. 



acres. 




• 


1 square mile. 


sq, 


, mi. 










sq.ft. 




8q.ln. 








sq.jd. 


1 = 




144 






sq.rd. 


1 = 


9 = 




1296 


B. 




1 = 


80i = 


2Y2i = 




89204 


A. 1 


^ 


40 = 


1210 = 


10890 = 




1568160 


1 = 4 


^"^ 


160 = 


4840 = 


43660 = 




62Y2640 



1 = 640 = 2660 = 102400 = 8097600 = 27878400 = 4014489600 



1 foot=12 inches. 



249. Stone-cutters often estimate their work by the square foot ; plas- 
terers and pavers, by the square yard. 

250. 12 inches make a foot, but 
144 square inches make a aqttare foot. 
Why y — ^Look at the figure on the right. 
Suppose each of its sides to be 1 foot J 
long ; it will then represent a square g 
foot. Each side is divided into 1 2 equal ^ 
parts, representing inches. By drawing rj 
lines across the figure from the inch ^ 
divisions, we form a number of small J 
squares, each of which represents 1 -r^ 
square inch. It will be seen that the 
1 sq. ft. contains 12 rows- of 12 square 
inches each, making in all 144 sq. in. 

So, 1 yd. = 3 ft. Then 1 sq. yd. = 3 x 3 (9) sq. ft 

1 rd. = 5i yd. Then 1 sq. rd. = 6^ x 6i (30^) sq. yd. 

— ■ ' I - 

248. What is a Square ? What is a Square Inch ? A Square Foot ? Bedtc the 
Tiible of Square Measurb.— 249. How do stone-cutters, plasterers, and pavers often 
estimate their work ?—260. Show why it is that 144 square Inches make 1 sqiiaro fbot 
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SQITABE MEA8UBB. 147 

251. Roods and acres have no corresponding denomiaation in linear 
measure ; hence we do not say square roods or square acres. — ^A square 
rod is also called 2i.pole or perch (P.) ; and a square mile of land, a section, 
A township is a subdivision of a county, containing 86 square miles or 
sections. 

252. The space contained in a surface is called its 
Area, or Superficial Contents. To find the area of a 
four-sided figure whose sides are perpendicular one to 
another, multiply the length by the breadth. 

The length and breadth must be in the same denomination, and the 
answer will be in the corresponding denomination of square measure. 

Thus, in the figure, the length is 12 in., the breadth 12 in. ; the area 
is 12 X 12 sq. in. A length of 12 in. and breadth of 2, give an area of 
12 X 2 sq. in., as will be seen by counting the squares In the two uppermost 
rows of the figure. A length of 12 in. and breadth of 3, make an area of 
12 X 8, or 86, sq. in., &c 

253. Surveyors, taking the dimensions of land in chains, 
on multiplying the length and breadth together, get the 
area in square chains, 10 of which make an acre. Hence, 
to reduce square chains to acres^ divide by 10. 

EXAMPLES FOB PBAOTIOE. 

1. Reduce 10638 sq. ft. to square rods, &c. 

Divide by 9, to reduce to sq. yds. 9) 10688 sq. ft 

Divide the quotient by SOJ, or J^, to — t^t^ ^^ , 

reduce to sq. rods. To divide by ^, ^^^^ ^' ^^ 

multiply by the fraction inverted t|t- 

Multiplying by 4 reduces the sq. yds. to 121)4728(39 sq. rd. 

quarters of a sq. yd., and on dividling by 863 
121 we get 89 sq. rods, and 9 quarters 
of a sq. yd. remainder. Reduce the re- 
mainder to sq. yards by dividing by 4. 

After multiplying by -jfr, therefore, 4) 9 qnarter-sq.-yd. 

to reduce square yefds to square rods, 2^ sq. yd. 

if there is a remainder, divide it by 4:, to H* • 

bring it to square yards. ArUk. 89 sq. rd. 21 sq. yd. 

2. Reduce 1793664 sq. in. to roods. Ana. 1 R. 5 P. 22i6q. yd. 

251. Why do we not say square roods or sqtiare aorsB ? What is a square rod 
also called f What is a Section ? What is a Township ?— 252. What is meant by the 
Area or Superficial Contents of a surface ? Give the rule for finding the area of u four* 
sided figure whose sides ore perpendicular one to another. What will bo the denomi- 
nation of the answer ? Apply this rule in the given example.— 268. How many 
square chains nuike an acre ? Give the rule for reducing square chains to acres. 
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8. Bedace8A.278q.rd.t0 8qnaremclies. ^n«. 19876428 sq. in. 
4. Beduce 1118448 sq. in. to sq. rods. An$. 288q.rd. 16 sq. yd. 
6. In 3 sq. mL how many perches ? 

6. How many acres in 1 J sections (§ 251) ? 

7. How many acres in a township (§251)? 

8. Beduce 262688 sq. ft to acres, &c. Ans. 6 A. 4 P. 26 sq. yd. 

9. Beduce 45 A. 8 B. 21 P. to poles (§ 251). An9. 7341 P. 

10. How many sq. yards in a garden 5 rd. long hy 4rd. wide? 

8eeS2I». 6 rd. x 4 rd. s 20 sq. rd. Sedaoe 20 sq. rd. to sq. yaidB. 

11. How many sq. yards in a court, 20 ft. long, 18 ft. wide ? 

12. A piece of land is 46 chains in length and 30 in breadth. 
How many acres does it contain (§ 253) ? Ans, 135 A. 

18. How many acres in a field, 40 rd. long, 24 rd. wide ? Ana. 6. 
141 How many square rods in a garden 100 feet hy 90 ? 

15. In a tract measuring 60 chains in length and 53.50 chains 
in width, how many acres? Ans. 321 A. 

16. How many square yards of oil-doth will he required to 
cover an office 18 feet by 14 feet ? 

17. How many yards of yard-wide carpeting will be needed to 
cover a room 27 feet by 16 feet? -47w. 48 yd. 

18. At 35 cents a square yard, what will it cost to plaster a 
wall 15 feet high and 54 feet long? Ans. $31.50. 

1*9. What will be the cost of a piece of land 80 rods square, at 
$45.50 an acre? Ans. $1820. 

CUBIC HEASUKE. 

254. Cubic Keasure is nsed in measnring bodies, which 
have length, breadth, and depth or thickness ; as stone, 
timber, earth, boxes,. Ac. 

255. A Cube is a body bounded by six equal squares. 
A Cubic Inch is a cube, one inch long, one inch broad, 

and one inch thick. Each of its six sides, or faceSy is a 
-square inch. 

251 In what is Cabio Meunre used f — 800L Wliftt Sa a ColMt Wbat Sa a Cable 
Incb? 



CUBIC UZAStJBB. 



The aigTMiog representa a Cubic Y*rd. 
It is 1 jard, or S feet, in length, breadth, 
and depth. It will be Been that each of 
its eii hues ia 1 aquore jard, or 9 (3 x 3) 
square feet. ^ 

The top of this cnbe coaUiua 9 square n 
feet Bmux, if It were oulj 1 foot ieep, ^ |'i 
it would cont^ 9 cubic feet. As it is 3 -^[1 
feet deep, it contuns S times 9, or 27, ' 
cubic feet Hence 27 catnc feet nuke I 
cubic f&rd. 

So, 12 X 12 X 12, or 1728, cubic inches make 1 cnUo foot 




Tabls. 
1728 cnbio inches (cu. in.), 
27 cubic feet, 

40 cu. ft. of round, or ) 
50 cu. ft. of hewn timber, f 
16 cubic feet, 
6 cord feet, 



1 cubic foot, CO. ft. 
1 cubic yard, cu. yd. 
1 ton or load, T. 



1 cord foot, . 
1 cord, . . . . 



cd.ft. 
, Cd. 



1 = 8 



128 



2S1184 



266. The ton in this Table is a measured Ion; the avdrdnpds Ion 
is a ton of weight. Bound timber is wood in its natural state. A ton of 
round timber coneists of as much as, when hewn, will moke 40 cubic feet 

257. A cord of wood is a pile, 8 ft. long, 4 it. wide, and 4 ft. high. 
Hnltipljing these dimensions together, we find ISS cubic feet in the cord. 
One foot <n length of such a pile is called a cord toot 

268. Cobio Measure is used In esthnatiDgUieMnotmtof work In solid 
masonrj, in digpng cellars, Twf^itipg embankments, &c 

269. The space contained in a cube or other solid is 
called its Solidity, or Solid Contents. To find the solid 
contents of a body with six feces perpendicular one to 
another, multiply its length, breadth, anS depth together. 



What doe* the cDgiBTliis rcpreKDtf How 
cable jud t Beclle the Table ot Cubic Uea 
ibladJfferfromtbeaTolniupolstonr Wbatlt 

at br a cord of wood I— £BB, What Is Cable Uui 



w thai 2T cable feet loika 

Bow do«s the too In this 

oood timber I— SOT. What 

1 a»d In eetlnullii^ f 
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The dimensions must be in the same denonmution, and the answer 
will be in the correspondiiig denomination of cubic measure. Thus, let it 
be required to find the soUd contents of a box, 6 ft. long, 4 fL wide, and 
86 inches deep. 

86in.=:3ft 6x4x8 = l2cxLfLAn8. 
SZAMPLBB FOB PBAOTIOS. 

1. How many cubic inches in 43^ en. yd. ? Ans. 2029536 ca. in. 

2. Eednce 264384 en. in. to en. yd. Ans, 5 en. yd. 18 en. ft. 
8. How many cubic feet in 120 cords? 

4. How many cords of wood in a pile, 25 feet long, 4 feet 
wide, and 8 feet high? 

25x4x8 = 800ciLft 800 -»- 128 s 6^ Cd. ^n«. . 

5. How many cords in a pile of wood, 48 feet long, 4 feet 
wide, and 10 feet high ? Ans, 15 Gd. 

6. Eeduce 56 cubic yards, 26 cubic feet, 943 cubic inches, to 
cubic inches. 

7. What win it cost to dig a cellar, 80 ft. long, 20 ft. wide, 
and 9 ft deep, at 62^ cents a cubic yard? Ans. $125. 

How many cubic feet in the cellar ($ 2S9) ? How many coble yards ? Mnltiply 
by the price per cubic yard. 

8. At 75 cents a cubic yard, what will it cost to dig a cellar, 
86 ft long, 18 ft wide, and 10 ft. deep ? 

9. What willr it cost to make an embankment containing 
999999 cu. ft. of earth, at 70 cents a cubic yard? 

10. At $3.50 a cord, what is the value of a pile of wood, 32 
ft. long, 4 ft. wide, and 7 ft high ? Ans. $24:.50. 

11. At £1 5s. a cord, what is the value of a pile of wood, 48 ft 
long, 10|ft high, and 4ft. wide? Ans. £20. 

12. How many cubic inches in 8f cords of wood ? 

LIQUID MEASUBK 

260. Idqiiid or Wine Keasnie is nsed in measnring 
liquids generally ; as, liquors (beer sometimes excepted), 
water, oil, milk, Ac. 

2d0. In wbftt is liquid or Wine Measure need? 



LIQUID HEAST7BS. 



161 



Table. 

4 gills (gi) make 1 pint, 

2 pints, 1 quart, . 

4 quarts, 1 gallon, . 

31^ gallons, 1 barrel, . 

2 barrels (63 gaL), 1 hogshead, 

2 hogsheads, 1 pipe,. . 

2 pipes, 1 tun, . . 



tun. 
1 



pi 
1 
2 



hhd. 
1 
2 

4 



1>ar. 
1 
2 
4 
8 



gaL 

1 = 

81i = 

63 = 

126 = 

262 =: 



qt 

1 

4 

126 

262 

604 

1008 



pt. 
qt. 

gaL 
bar. 
hhd. 



pi. 
tun. 



pt 
1 

2 

8 

262 

604 
1008 
2016 



gL 

4 

8 
82 

1008 
2016 
4082 
8064 



42 gallons make 1 tierce (tier.) ; 2 tierces, 1 puncheon (pun.). 

261. Liquids are put up in casks of different sizes, called barrels, 
tierces, hogsheads, puncheons, pipes or butts, and tuns ; but these casks 
seldom contain the exact number of gallons assigned them in the Table. 
The contents are found by gauging, or actual measurement — ^Wben the 
foairel is used in connection wi& the capacity of cisterns, vats, &c., 81^ 
gallons are meant; in Massachusetts, 32 gallons. 

262. The wine gallon of the United States, which is the same as the 
Winchester wine gallon of England, contains 281 cubic inches. The Im- 
perial gallon, established m Great Britain by act of Parliament in 1826, 
contains 277.274 cubic inches, or about 1.2 of our wine gallons. 



EXAMPLES FOB PBAOTIOE. 

1. Reduce 30 gal. 3 qt. 1 pt. to gills. Ans, 988 gi. 

Multiply 80 gal. by 4, to reduce them to quarts, and add in 8 qt Multiply the 
quarts thus obtained by 2, to reduce them to plnta, and add in 1 pt Multiply the 
pints thus obtained by 4, to reduce them to gills. 

2. Reduce 72 gal. 1 pt. 3 gi. to gills. Ans. 2311 gi. 
8. Reduce 180024 gl to hhd., &e. Ans. 89 hhd. 18 gal. 3 qt. 
4. How many pipes are needed, to hold 23184 pt. of wine? 

Becite the Table. How many gallons in u tierce ? In a puncheon ?— 261. Name 
the casks of different sizes Is wiiich liquids aie put up. How are their contents 
found? When the barrel is used in connection with the capacity of cisterns, how 
many gallons are generally meant? How many in Massachusetts? — 262. How many 
cubic inches does the wine gallon of the United States contain? The Winchester 
wine gallon of England ? The Imperial gallon ? 
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5. How many barrels in 2100 gal. ? 210O x 2 = 4200 

As many as 81i galL are contained times !n ^nnn aQ aa ac% 

2100 gall, m = -'^ Multiply by the divisor ^^^ -*- Od — Ob, 42 rem. 
inverted, ^a. Multiplying by 2 reduces the gal- 42 -S- 2 ^ 21 

Ions to half-gallons, and on dividing by 68 there 

l»»«m|toderof42i*lf.g^oi«,whlchwediTlde ^ 66bar.21gaL 

by 2, to reduce them to gallons. ^ 

6. How many quarts in 3^ hogsheads? 

7. How many pints in 1 tierce, of 42 gallons? 

8. How many gills in 1 hd. holding 61 galL 3 qt 1 pt. ? 

9. How many pints in 3 tons ? 

10. What cost 15 gal. of kerosene, at 20 c. a qt. ? Aru. $12. 

11. What cost 24 qt. of wine, at $5.50 a gal. ? Ans. $33. 

12. What cost 32 qt. of oil, at 9s. a gal. ? Ans. £3 12s. 

13. How many quart bottles can be filled from a puncheon 
of rum?' -4n«. 336 bottles. 

14. How many gallons will a cistern hold that has a capacity 
of 10 barrels? 

15. Reduce the following to gills, and add the results : 15 gal. 
1 pt. ; 19 gaL 3 qt. ; li pt. Ana. 1123 ^lls. 

16. Eeduce the following to gallons, and add the results: 
740 qt. ; 608 gi. ; 312 pt. An8. 243 gaL 

17. A milkman mixes a giU of water with every pint of milk. 
How many gallons will he thus make out of 48 quarts of pure 
milk? Ans. 15 gal. 

BEER MEASURE. 

263. Beer Measure was formerly employed in measur- 
ing beer and milk. It is now but little used, wine meas- 
ure having for the most part taken its place. 

Table. 

2 pints (pt.) make 1 quart, . . . . qt. 

4 quarts, 1 gallon, .... gaL 

36 gallons, 1 barrel, .... bar. 

li|^ barrels (54 gal.), 1 hogshead, . . . hhd. 

263. In what was Beer Measure formeffy employed ? Wliat is said of its nse at 
the present day ? Becite the Table of Beer Measure. 
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hhd. 
1 = 


qt 

gal. 1 

bar. 1=4 

1 = 36 = 144 

1^ = 54 = 216 


= 8 
=r 288 
= 482 
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The beer gallon contains 282 cubic inches. The gaUon, quart, and 
pint of this measure, are therefore greater than those of Wine Measure. 
1 gaL beer measure = IH &^ ^^^ measure. 

XXAMPLXS VOB PBAOTIOX. 

1. Bedace 8^ hhd., beer measure, to quarts. 

2. How many quarts in 5 barrels, beer measure? 
8. Beduce 9640 pt. to barrels, beer measure. 

4. At 7 c. a quart, what cost 5 bar. of beer ? Ang. $50.40. 

5. What costs 1 hhd. of porter, at 12 c. a qt. ? Ans. $25.92. 

6. If a barrel of ale costs $11.52, what is the cost per pt. ? 

7. One third of a hhd. of porter has leaked out. How many 
quart bottles can be filled from what remains? Ans, 144. 

8. K a man buys a barrel of beer for $8.75, and retails it at 
9 c. a quart, how much does he make ? Ans. $4.21. 

DRY MEASURE. 

264. Dry Measure is used in measuring grain, seeds, 
vegetables, roots, fhiit, salt, coal, and other articles not 
liquid. 

Table. 

2 pints (pt.) make 1 quart, qt. 

8 quarts, 1 peck, ...'.. pk. 

4 pecks, 1 bushel, .... bu. 

36 bushels, 1 chaldron, .... chaL 

qt pt 

pt 1=2 

biL 1 = 8 = 16 

chal. 1 = 4 = 32 = 64 

1 = 36 = 144 = 1152 = 2304 



How many cubic inches does the beer gallon contain f How many wine gallons 
does 1 beer gallon eqnal ?— 264. In what is Dry Mcasore used f Recite the Table. 

7* 
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265. ^e U. S. standard bushel is the Winchester bushel of Great 
Britain, which contains 2150.42 cubic inches. 

1 qt of Drj Measure = 1^ qt nearly of Wine Measure. — ^What is called 
the Small Measure contains 2 quarts. 

266. Foreign coal is imported by the chaldron. American coal is 
bought and 8ol<^ in laige quantities, by the ton; in small quantities, by 
the bushel 

XXAMPLES FOB PSAOTIOB. 

1. Reduce 28 ba. 2 pk. 7 qt. to pints. Aru, 1518 pt. 

2. Bednce 18564 pt to bushels, &o. Ane. 290 ba. 2 qt 
8. How many pecks in 42 chaldrons? 

4. Bednce 15 bn. 6 qt to pints. 

5. How many small measures in 25 bnshels ? 

6. At 9 cents a quart, what will a bnshel of peaches cost ? 

7. How much will a grocer make on 14 bnshels of potatoes, 
if he buys them at 75 cents a bushel, and retidls them at 12 cents 
a half peck ? Ans. $2.94. 

8. Beduoe the following to pints, and add the results : 7 qt ; 
5 bu. 8 pk. ; 2 pk. 6 qt Am. 426 pt 

9. Beduce the following to pecks, and add the results : 14 chaL ; 
240 pt; 19 bu.; 186 qt ^tm. 2124pk. 

10. How many barrels, holding 2^ bushels each, will 40 chal- 
drons of coal fill? 

11. Bednce 1879 bu. 8 pk. to quarts. 

TIME. 

287. The natural divisions of time are the year and 
the day. The* year is the period in which the Earth 
makes one revolution round the Sun ; the day, that in 
which it makes one revolution on its axis. 

The year is divided into twelve calendar months ; the 
day, into hours, minutes, and seconds. 

29S, What Is the Btandard bushel of the XJ. S. f How many cable Inches does It 
contain ? How many wine quarts does a qnart of dry measure eqnal ? What f s the 
Small Measure f — 266. How is foreign coal import«kl f How is American coal bought 
and sold ?— 267. Name the natural dlrlsions of time. What Is the year f What Is 
the day r Into what ia the year divided ? Into what Is the day divided ? 
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Table. 

60 seconds (sec.) make 1 minute, . . . min. 
60 minutes, 1 hour, . • . . h. 

24 hours, 1 day, da. 

1 days, 1 week, . . • . wk, 

365 days or ) . 

12 calendar months, J ^ , . . . . yr. 

366 days, 1 leap year. 

100 years, 1 century,. • • cen. 

mln. aeo. 

b. 1 = 60 

da. 1 = 60 = 8600 

wk. 1 = 24 = 1440 = 86400 

yr. 1 =: 7 = 168 = 10080 = 604800 

1 = 62f = 866 = 8760 = 525600 = 81686000 

268. The twelve calendar months, with the number 
of days they contain, are as follows : — 



DATS. 

1st ma January (Jan.) 81. 

2d mo. February (Feb.) •28. 

8d ma March (Mar.) 81. 

4th mo. April (Apr.) 80. 

5th ma May (May) 81. 

6th mo. June (June) 80. 



DATB. 

7th mo. July (July) 81. 

8th mo. August (Aug.) 81. 

9th ma September (Sept) 80. 

10th ma October (Oct) 81. 

11th ma November (Nov.) 30. 

12th ma December (Dec.) 81. 



269. The days in these months, added together, make 
366 days in the year. But the solar year exceeds this by 
nearly six hours, its exact length being 366 days 6h. 
48 min. 49.7 sec. To cover this excess, every fourth year 
(except three in four centuries) is made a Leap Year of 
366 days, the additional day being placed at the end of 
February, the shortest month, which then contains 29 
days. Leap Year is also called Bissextile. 

Every year that can be divided by 4 without remainder, as 1868, 1872, 
1876, is a leap year, except the years that are multiples of 100 and are 

Keeito the Table.— 268. Name the twelve calendar months in order, with the 
number of days they oontain. — ^209. How many days in these twelyo months ? What 
is the exaet length of the solar year ? What pruvtslon is made for covering the dif- 
ference between the common and the solar year? What other name is applied to 
Leap Tear? What years arc leap years? 
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not exactly dlTisible by 400. The year 1900 will not be a leap year, but 
SOOOwiUbe. 

270. ^ bofliness calculations, 30 days are generally allowed to the 
moDth. In common language, the term motUh is often applied to an in- 
terval of 4 weeks. 

The following lines will hdp the pupil to remeniber the nmnber of 
days in each cal^idar month : — 

" Thirty days hath September, 
April, Jmie^ and November ; 
^ the rest have thirty-<me, 
Excqpt Febroazy alone ; 
Which has but four and twenty-foor. 
And every leap year one day more." 

271. The following Table will be found nseful : — 



TABLE, 



saownro nne KmBrB of days from aht bat of oks mokth to thk 

OF ANT OTHXK MOUTH W I T HIH A 



ftAMX DAT 



FBOM Ainr 

DAT OF 


TO TBS BAXS DAT OF 


Ju. 


F«k Mar. 


April. 
90 


M.y. 

120 


Jime. 

151 


July. 
181 


Aug. 

212 


BtipL Oct 


Not. 

304 


Dee. 

334 


January. . 


365 


31 


59 


243 


273 


February. 


334 


366 


28 


59 


89 


120 


150 


181 


212 


242 


273 


303 


Kabch ... 


306 


337 


366 


31 


61 


92 


122 


153 


184 


214 


245 


275 


April 


276 


306 


334 


366 


30 


61 


91 


122 


153 


183 


214 


244 


May 


245 


276 


304 


335 


365 


31 


61 


92 


123 


153 


184 


214 


Juke 


214 


246 


273 


304 


334 


365 


30 


61 


92 


122 


153 


183 


July 


184 


215 


243 


274 


304 


335 


366 


31 


62 


92 


123 


153 


August. . . 


153 


184 


212 


243 


273 


304 


334 


365 


31 


61 


92 


122 


Sefxkmbeu. 


122 


153 


181 


212 


242 


273 


303 


334 


866 


30 


61 


91 


October... 


92 


123 


151 


182 


212 


243 


273 


304 


335 


365 


31 


61 


November. 


61 


92 


120 


161 


181 


212 


242 


273 


304 


334 


365 


80 


December. 


31 


62 


90 


121 


161 


182 


212 


243 


274 


304 


335 


365 



Example. — ^How many days from Nov. 6, 1865, to the 15th of the 
following April ?— Find November in the vertical column on the left, and 
April over the top. At the intersection of these two lines we find 151, 
which is the number of days from November 6, 1865, to April 6, 1866. 
To April 16 will be 9 more days; 151 + 9 = 160, the number of days 
required. 

One more day than is given in the above Table must be allowed for 
intervals embracing the end of February falling in a leap year. 



2T0. In baBiness calcnlations, how many days are generally allowed to the month ? 
To whatistbo term moniA often applied In common langnago f — 271. What does 
the Table show ? Give an example, to iUustnto its oae. 
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BXAMPLXS FOB PBAOTIOX. 

1. Bedace 9 jr. 3 da. 59 min. to seconds. Aru. 284086740 sec. 

2. Reduce 63142980 sec. to years, &c Am, 2 jr. 19 h. 43min. 

3. How many seconds in a solar year (§ 269) ? Ans. 31556929.7 

4. How many leap years from the year 1800 to 1900 ? 

5. How many days from Apr. 14, 1865, to Dec. 81, 1865 1 
(See Table.) To October 9, 1865 ? To Aog. 29, 1865 ? 

6. When 4^ hours of a day have passed, how many seconds 
remain? 

7. How much time will a person waste in a year, who wastes 
ten minutes every day ? Ans, 2 d& 12 h. 50 min. 

8. If a dock loses 3 sec. every hour, how many minutes too ' 
slow will it be at the end of a week ? Aru. 8 min. 24 sec. 

9. Find the length in days, &c., of the lunar month, which 
contains 2551443 seconds. Ans, 29 da. 12 h. 44 min. 3 sec. 

10. If a person^s income is 1 c. a minute, what will it amount 
to in the months of June, July, and August ? Ana, $1324.80. 

OmOULAR MEASUEK 

272. Ciiciilar Hearare is used in connection with 

angles and parts of circles. 

273. A Circle is a figure bounded by a curve, 

every point of which is equally distant from a point 
witlun, called the Centre. 

The Circumference of a drcle is the curve that 
bounds it. A Diameter is a straight line drawn 
through the centre, terminating at both ends in the 
circumference. A Radius (plural radii) is a straight 
line drawn from the .centre to the circumference, 
and is equal to half the diameter. 

The Figure represents a Cirde: ABCD is the circumference ; E,.the 
centre ; AC, the diameter ; EA, EB, EC, are radiL 

An Angle is the difference in direction of two straight lines that meet. 

A Right Angle is an angle made by one strai^t line meeting another 
in such way as to make the two adjacent angles equal, — ^that is, so as to 
incline no more to one side than the other. In the above Figure, BEA 
and BEC are right angles. 

272. With what is Circnlar McMure used in connectioii f— 278. What i» a Circle? 
What is the Circumference of a Circle ? What is a Diameter ? What is a Badlns ? 
What is an Angle ? What is a Bight Angle ? 
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874. Every drele may be divided into 360 equal parts, 
called Degrees. The actual length of the degree nvill of 
course depend on the size of the circle. A degree is 
divided into 60 equal parts, called Minutes ; and a minute 
into 60 equal parts, called Seconds. 

Table. 

60 seconds (") make 1 minute, . . . ' 

60 minutes, 1 degree, . • . ° 

30 degrees, 1 sign, . . . . S. 

12 signs, 1 circle, . . . . C. 





1' = 


60' 




8. 1" = 60 = 


8600 


a 


1 = 30 = 1800 = 


108000 


1 = 


12 = 860 = 21600 = 


1296000 



276. ^c ^&^ ^ ^>s^ only ^ ABtronomy. — 1 minute of the drcnm- 
ferenoe of the earth constitutes a geographical or nautical mile, which, as 
we have Been, is about 1 ^ statute miles. 

EXAMPLES FOB PBAOTIOX. 

1. How many seconds in ^ of a circle? Ana, 824000'. 

2. Reduce 40** 41' 42' to seconds. Aru. 146602'. 
8. Reduce 251989' to degrees, &c. Ana. 69** 59' 49'. 

4. How many minutes in two signs ? 

5. How many geographical miles in 5^ of latitude? 

276, PAPER. 





24 sheets make 1 qnire. 


• 


20 quires, 1 ream. 
2 reams, 1 bundle. 




5 bundles, 1 bale. 


bale. 
1 


qnhe. sheets. 

ream. 1 = 24 

Imndle. 1 = 20 = 480 

1 = 2 = 40 = 960 

= 6 = 10 = 200 = 4800 



2T4 Into what may ercry dreto be divided ? How is a degree divided ? How 
iB a minute divided ? Beclte the Table of Circolar Meaanre.— 875. In what alone is 
the Sign used? What does 1 minute of the circumference of the earth oonstitato f 
— 27& Becite the Table uaed in connection with paper. 
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277. COLLECTIONS OP UNITO. 

12 units make 1 dozen, doz. 
12 dozen, 1 gross. 

12 gross, 1 'great gross. 

20 units, 1 score. 

doz. anitfl. 

groflfl. 1 =: 12 

great gross. 1 = 12 == 144 

1 = 12 = 144 = 1728 

XXAMPLXS FOR PBAOTIOB. 

1. How many sheets in 10 bundles of paper? 

2. If paper is $6 a ream, what does it cost a quire? 

3. A bookseller bought 10 reams of paper, at $2^ a ream ; he 
retailed it at 1 cent a sheet What was his gain ? Aru. $28. 

4. How many reams of paper will be needed for 1000 books, 
if each book requires a dozen sheets? Am, 25 reams. 

5. If a score of boys have each 5 boxes of pens, containing a 
gross apiece, how many pens have they in all ? 

6. A tailor uses 13 dozen buttons out of a great gross ; how 
^many buttons has he left ? 

7. If a stationer manufactures 48 dozen copy-books a day, 
excluding Sundays, how many great gross will he make in fifty- 
two weeks? ^n«. 104 great gross. 

Redaction of Denominate Fractions, 
Common and Decimal. 

278. A Commpn Fraction or Decimal is called De- 
nomiiiate when it is used in connection with a denomina- 
tion ; as, £^, .25 oz. 

279. Denominate Fractions, whether common or deci- 
mal, are reduced, like integers, to lower denominations 
hy mtUtipHcation, to higher denominations hy division. 

277. Beef te the Table relating to collections of units.— 278. Wben is a oomiDon 
fraction or decimal called detunninat4f—%19. How are denominate frMttona rednoed 
to lower denominations ? To higher denominations ? 
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S80. Case L — To reduce one denominate /reunion to 
another of a lower denomination. 

Example. — ^Rednce ^\j galL to thJe fraction of a gilL 

This is a case of Bedaction De^ -, 4 2 4 2 

Bccnding. Multiply tiie given fraction x-X-X- = - 

b74(nnoe4qt = IgaL); b72 (2pt llf 1 1 1 7 

= lqt);by4(4gL=lpt). Cancel *g ^ 

Boch factors as are common, and mnlti- a % -ii 

ply together those that are left. "^^^ t gi"- 

Rule. — MuUiply the given fraction by the number or 
numbers that connect its denomination toith that of the 
required fraction, 

XZAMPLE8 FOB PBAOTIOX. 

1. Rednce tvW ^^ ^ ^^ fraction of an oz. Ans. \ oz. 

2. Rednce £7^ ^^ ^^ fraction of a penny. Ana, -^d. 

3. What fraction of a pint is 1^ of a bushel ? Ans. ^ pt. 

4. What part of a sq. foot is TrAmr^^ ' ^^- ^ ^- ^ 

5. Whatpartof aninchisyifi/^nnr of fti^^' ^tm. ff^in. 

6. What part of a second is ^if^^^ of a week? Aru, Usee. 

7. What part of a quire is ^ of a bundle of paper ? 

8. Reduce ^^ of a pound to the fraction of a scruple. 

281. Case IL — To reduce a denominate fraction to 
whole numbers of lower denominations. 

Example. — ^Reduce f of a bnshel 2 
to pecks, &C. ^ 

To rednce bushels to pecks, multiply by 4. I— 

Multiplying the numerator of the fraction by 2'pk. 1 2 rem. 

4 and dividing the product by its denominator, 8 

we get 2i pk. Beduoe the fraction, | pk., to • 3)16" 

quarts. Multiplying its numerator by 8 and ^ . 

divi^ng by its denominator, we get 6 J qt qt. 1 1 rem. 

Bednce the fraction, ^qt, to pints. Molti- 2 

plymg its numerator by 2 and dividing by its 3) 2 

denominator, we get J pt Collect the mtegers — ^ . 

in the several quotients, and the last fraction, Ufpx. 

for the answer. Ana, 2 pk. 5 qt. f pt. 

280. What is the first Case of the redaction of denomiiuite fivctiona ? Solve the 
given example. Becite the ralc.~2St What is Cue IL Y Oo through the giveii 
example. 
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Rule. — Multiply the numerator of the given fraction 
by the number that will reduce it to the next lower denomi- 
nation^ and divide by its denominator. If there ie a re- 
mainder^ multiply and divide it in the same way y and 
proceed thus to the lowest denomination. Collect the 
integers and the lastfractionj if any ^ for the answer. 

EXAMPLES JtOB PBAOTIOE. 

Bednce the following to integers of lower denominations: — 

1. f of a pound Troj. Ans. 7 oz. 4 pwt. 

2. } of a sign. Afu. 22"" 80'. 
8. H ^^ A cubic yard. Aru. 19 cu. ft. 1882} cu. in. 
4. ^ of a bar. (beer measure). Ans. 82 gal. 1 qt. 1} pt 
6. f mile (surveyors' measure). Ans, 45 ch. 71 IL 8.89f in. 

6. t of a great gross. Ans. 7 gross 6 dozen. 

7. tJt o^ * hundred-weight. Ans, 12 oz. 12 J dr. 

8. A^ of a long ton. Ans. 268 lb. 12 oz. 12} dr. 

9. f of a furlong. 

10. t of a shilling. 

11. How many acres, &c., in a piece of land i mile long and | 
of a mile wide ? Ans. 142 A. 85t sq. rd. 

Area = | x | = { sq. ml. Beduoo | sq. mi. to acres, &c 

12. Required the solid contents of a block of stone, 2^ yd. long, 
li yd. wide, f yd. thick. Ans. 1 cu. yd. 21 cu. ft. 1086} cu. in. 

282. Case HI. — To reduce one denominate fraction to 
another of a higher denomination. 

Example. — ^Reduce f of a gill to the fraction of a 
gallon. 

This is a case of Reduction Ascend- ^ i 

ing. Divide the fraction : that is, mid< ^ :::: 

tiply its denominator by 4 (since 4 gi. 7x4x^x4 112 

= Ipt); by 2 (2pt. = Iqt); by 4 . . i, 

(4qt = IgalL). Cancel 2; multiply ^^* Tlf S^^^ 

the remaining factors. 

Under cSse I. we reduced t+2 gall* ^ ^&^ Rere we have reduced 

Redto the mlo for reducing n denominate fraction to whole numbers of lowor 
dcnominati<ui&<-2S2. What is Oase III. ? Solve the given csomplc. IIow may it be 
ll^vcd? 



( 
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^ gill to rir gall* Hence the operations in Case I. and Case IIL prove 
each other. 

Rule. — Divide the giveji fraction by the number or 
numbers that connect its denom,ination with that of the 
required fraction, 

EXAMPLES FOB PBAOTIOE. 

1. Bednce | of a rod to the fraction of a league. Ans, y^ lea. 

2. Bednce -^pt. to the fraction of a pTmcheon. Ans. t^tvP^^- 

3. Bednce i fathom to the fraction of a mile. Ana. ^^mi. 
i fathom = 2 feet fx4xT*rxAx4 = y^^F 

4. What part of a guinea is )^ of a crown ? Ans. ^ gnin. 

5. What part of an eagle is ^ of a dime ? Ans. j^ ^* 

6. What part of a long ton is f of a pound? 

7. What part of a pound is ^ of a scruple ? 

8. What part of a circle is { of a second ? 

9. What part of a piece of 40 yards is a nail of cloth ? 
1 niul = -jig yd. Vg X 40 = eU Ans. 

10. What part of 20 gallons is |^ of a pint ? Ans. ^. 

11. What part of a five-acre lot is | of a perch ? Ans. ^. 

12. What part of the month of Aug. is ^ min. ? Ans. jToVyT* 

283. Case IV. — To reduce one denominate number to 
the fraction of another. 

Example L — ^Reduce 16s. 6d. 2 far. to the fraction of 
a pound. 

Reduce 16s. 6d. 2 far. to farthings, the 

lowest denomination mentioned : 16s. 6d. 2 far. = 794 far. 

Reduce £1 to the same denomination : £1 = 960 far. 

794 far. = 11% of 960 far. atjja _ asm ^„. 

Reduce this fraction to its lowest terms. **«>" ~ ^^^ ^"'' 

Example II. — ^Reduce 20 rods 2| yards to the fraction 

of a mile. 

If the lowest denonunation given contains i, we must reduce both 
numbers to halves of that denomination ; if it contains thirds, to thirds, 

Give the rale for reducing a denominate fraction to a higher denomination.— 
2S3. What is Case IV. ? Solve Example L If the lowest denomination given con- 
tains i, what must we do ? If it contains thirds, what most wo do f Illustrate this 
with Example II. 



} 
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fta In this example, for instanoe, we nmst reduce both nmnbers to half- 
yards. 

20 rd. 2i yd. = 226 hal^yards. 
1 mile = 8620 half-yards. 
-fffff = 7^^ mile Afu. 

Rule. — Seduce the given numbers to the lowest <fo- 
nomination in either. Of the numbers thus reduced^ take 
the one of which the fraction is required for the denomir 
natOTy and the other for the numerator. 

EXAMPLES FOB PBAOl^IOE. 

Reduce the following ; give the fraction in its lowest terms : — 

1. 8 bu. 1 pk. to the fraction of a chaldron. Ans. H ^^^^ 

2. 1 oz. 1 pwt. 1 gr. to the fraction of a lb. Ana. -^ff^lh. 
8. &} oz. to the fraction of a stone. Ana. -^ stone. 

4. d| CQ..fb. to the fraction of a cord. Aim. -^ cord. 

5. 1 inch to the fraction of a hand. Ans. ^ hand. 

6. 29 gaL 1 pt. to the fraction of a barrel. Atis. fff bar. 

7. 1 English ell to the fraction of 1 French ell. Am, f eU Fr. 

Bedace 1)oth to Uie oommon denomlnstioii, quarters. 

8. What part of 1 ch. 501. is 4} inchest Ana. ^^. 

9. What part of 6s. Sjd. is 3s. 5d. ? Ana. Ht* 

10. Bednoe 6^ honrs to the fraction of a leap year. 

284. Case V. — To redi^e a denominate decimal to 
whole numbers of lower denominations. 

Example. — ^Reduce .471875 lb., .4718751b. 
apothecaries' weight, to ounces, &c. 12 

This is a case of Reduction Descending. oz. B | .662600 

Multiply by 12, to reduce to ounces, pointing 8 

off the product as in multiplication of deci- dr. 5 1 .800000 

mals. Reserve the int^er, and reduce the 3 

dedmal to drams by multiplying by 8. Again onnnnn 

reserve the integer, and reduce the decimal to ^* .wUOUOO 

scruples by multiplying by 8. There bdng no "^ 

integer, multiply this product by 20 to reduce gr. 18.000000 

it to grsuns. Knally, collect the integers in ^^^ k^„ k,i« iq«« 

the scleral products for tiie answer. ^^' ^ ^^' ^^' 1® «^- 

Bedte the rale for reducing one denominate number to the firaction of another.— 
S84. What is Case Y. Y Go through the giyen example, explaining the steps. 
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RiTLB. — Multiply the given deeimctl by the number thcU 
fjoUl reditce it to the next lower denomination. Treat the 
decimal part of the product in the same way, and pro- 
ceed thus to the lowest denomination. Collect the integers 
in the several products, with the last decimal, if there is 
one, /or the answer. 

XXAMPLES FOB PBAOTIOX. 

1. Bednce .7251b. Troy to ounces, &o. Ans. Soz. 14pwt. 

2. Bednce .4150 cwt to qr., &c. Ans. 1 qr. 16 lb. 8 oz. 15.86 dr. 
8. Bednce .75 bale of paper. Ans. 8 bnndles 1 ream 10 qm. 

4. Bednce .9 of a great gross to gross, &c. 

5. Bednce .002 bar. of beer to gallons, &c. Ans. .576 pt. 

6. A lot is 50.8 rd. long, 29.25 rd. wide. What is its area in 
acres, &c. ? Ans. 9 A. 81 sq. rd. 8 sq. yd. 2 sq. ft. 125.1 sq. in. 

Area = 60.8 x 99.25 = 1471.275 sq. rd. Bednce 1471 sq. rd. to roods and acres. 
Bedace .275 sq. rd. to square yards, dec. Combine the resnlts. 

7. A cistern is 3.25 ft. long and wide, and 10 ft deep. What 
is its capacity ? Ans. 8 en. yd. 24 en. ft. 1080 en. in. 

8. A piece of land measures 82.72 ch. by 41.36 cb. Beqniredits 
area in acres, roods, and percbes. Ans. 185 A. 1 B. 12 perches +• 

Area = 82.72 x 41.86 = 1858.2992 sq. oh. Dividing 1858.2992 sq. ch. by 10 
(since 10 sq. ch. = 1 acre), we get 185l82992 acres. Bedace .82992 A. to roods and 
perches. 

9. What is the area of an oblong field, 8.5 chains in length and 
5.5 chains in width? Ans. 4 A. 2B. 28 sq. rd. 

10. How many degrees, &c., in .01 of a circle? 

11. How many days, &c., in .12 of a year ? 

12. How many roods, &c., in ,575 of an acre ? 

18. How many shillings, &c., in .49 of a pound sterling? 

285. Case VL — To reduce a compound number to the 
decimal of a higher denomination. 

Example. — Reduce 6 oz. 5 dr. 18gr. to the decimal of 
a pound. 

Beoite the rule for redndng a denominate decimal to whole numbers of lower 
denominatians.->28& What is Oase YL Y Solye the given example. 
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Be^ with the lowest denominatioii. Reduce ^^v ^ ^ ^. 

18 gr. to the decimal of a dram, which is the next d O) 18.0 gr. 
higher denomination given, by dividing by 60 .8 dr. 

(since 60gr. = 1 dr.), annexing as many decimal fi^5 Arlr 

naughts as may be necessary. Annex the result, o;o.oar. 

.8 dr., to the drams in the given number, and .6625 oz. 

divide by 8, to reduce to the dechnal of an ounce. -^2) 5 6626 oz. 

Annex &e resujt, .6626 oz., to the ounces in the . ' tr otr l u 

given number, and divide by 12, to reduce to the Atis. .471876 lb. 
decimal of a pound. 

The processes m Case Y . and Case YI. prove each other : — 
By Case V. .4718751b. = 5oz. 5dr. 18gr. 
By Case YL 6oz. 5 dr. 18 gr. = .4718761b. 

Rule. — Divide the lowest denomination by the numr 
her that will reduce it to the next higher denomination in 
the given number^ and annex the decimal quotient to that 
next higher. Treat this resuU in the sam^ way^ and pro- 
ceed thus till the required denomination is reached. 

EXAMPLES FOB PBAOTIOE. 

Bednoe the following; prove the answers : — 

1. 2 gal. 2 qt. 1 pt. to the decimal of a hhd. Ans, .0416 hhd. 

2. 8s. 4id. to the decimal of a ponnd. Ans, £.16875. 
8. $5.10 to the decimal of a double eagle. Ans. .255. 
4. 2 da. 8 h. 4min. 6 sec. to the decimal of a week. 

6. 7 cd. ft. 7 en. ft. to the decimal of a Od. Arts. .9296875 Gd. 

6. 4 yd. 9 in. to the decimal of a rod. Ans. .7^2 rd. 

7. 9d. 2&r. to the decimal of a crown. Ans, .1588 crown. 

8. 2 cwt. 8 lb. to the decimal of a ton. 

9. 1 pk. 7 qt. 1 pt. to the decimal of a bushel. 

10. 10 1 2 9 to the decimal of a ponnd. 

11. 7 dr. 18 gr. to the decimal of an ounce. 

12. 8 pwt. 8 gr. to the decimal of an ounce. 

18. 16 rd. to the decimal of a mile. Ans. .05 mi. 

14. 8 in. to the decimal of a fathom. Ans, .1 fathom. 

15. 1 lb. 12 oz. to the decimal of a stone. Ans, .125 stone. 

16. 24 lb. to the decimal of a long ton. Ans. .010714 long T. + . 

B«oite the role for redacing a oompound nuaber to the decimal of a higher de- 
nomlnatiozL 
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HzsciLLiiKiouB QuBsnoRS. — In wbat denominations do American mer- 
chants keep their accounts ? British merchants f What American coin 
is nearest in value to the British shilling? To the British sovereign? 
Why is Federal Money so called ? Sterling Money ? 

Becite the three Tables used in connection with weight. For what is 
Avoirdupois Weight used ? Apothecaries' ? Troy ? In which of these 
is the pound the greatest? In which is the ounce the greatest? Is the 
avoirdupois dram greater or less than the dram of apothecaries' weight? 
Is the grain of apothecaries' weight greater or less than the Troy grain ? 
How many pennyweights is the dram of apothecaries', weight equal to ? 

What measure is used in reckoning distances? In surveying land? 
In expressing superficial contents ? In expressing solid contents ? In 
estimating the amount of work in solid masonry ? In estimating surfaces 
to be plastered or paved ? In measuring drygoods ? What are the di- 
mensions of a cord of wood ? 

What measure is now generally used for liquids ? How are the con- 
tents of casks ascertained ? How many cubic inches in the wine §^lon ? 
In the beer gallon ? Which is greater, the beer or the wine quart ? What 
is used in measuring grain and fruit ? Which is greater, Ihe quart of 
dry or that of liquid measure ? In what two Tables do the second and 
minute occur? How do the second and minute of Circular Measure differ 
from those of Time Measure ? 

286. MisoxLLANXotrs Ezamplxs. 

1. How many ducats, worth 9s. 8d. apiece, are equal in value 
to £74 ? Am, 160 ducats. 

2. If a cannon-ball could move with uniform velocity 1000 
feet a second, how many miles, &c., would it go in a quarter of a 
minute ? 

8. How long would tMs ball be in reaching the sun, which is 
96000000 miles from the earth ? Am. 5805 da. 13 h. 20 min. 

4. A cubic foot of water weighs 1000 oz. What weight of 
water will a cistern 3 ft. by 4 ft. across, and 10 ft. deep, con*- 
tain ? Am. 75 cwt. 

5. Required the area in acres, &c., of an oblong piece of land, 
.5 miles long and .8 miles broad. 

6. If three presses, each capable of striking off 1800 coins an 
hour, work, the first at quarter-dollars, the second at half-eagles, 
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and the third at dimes, what will be the whole amount coined in 
eight honrs ? Ans, $77040. 

7. A silyersmith, having on hand 20 lb. of silver, nses 4 oz. 

18 gr. of it. What decimal is this of the amount he originally 

had? Ans, .0168229+. 

rind what dedznal it isof 1 Ilx, $285; it will be ^ as machof 20 lb. 

8. What were the solid contents of the Ark, which was 800 
cnbits in length, 50 in breadth, and 80 in height — the sacred cubit 
being 22 inches f Ans. 102700 en. jd. 16 cu. ft. 1152 cu. in. 

9. In two dozen bottles, each holding 1.1 qt., how man^r gal- 
lons, &c. f Ans. 6 gaL 2 qt. 8.2 gL 

Ll x24 = 26 .4qt Bednoe 26 qt to gallams, and .4 qt to lower denominations 
aooording to S 284 

10. An oblong piece of land measures 14 ch. 5 1. in width, and 
86 ch. 24 1. in length. How manj acres, roods, and perches, does 
it contain ? Ans, 60 A. 8 R. 26.762 P. 

11. What part of an acre is an oblong lot 75 feet wide and 160 
feet in length? Ans.^A. 

12. Wliat are the solid contents of a block of wood, f jd. long, 
f jd. wide, } jd. thick ? Ans, 4 cu. ft. 1086^ cu. in. 

18. How many acres, &c., are there in an oblong farm, } mL 
long, f mi wide ? 

14. If ^ of a chaldron of coal is consumed daily, how many 
bushels will be used in a week ? 

15. If a thread 18 rods long can be spun from an ounce of 
silk, how many pounds of silk will be required for a thread 90 
miles long ? Ans, 100 lb. 

16. Eeduce f qt. to the decimal of a bushel. 

|=:.76qt .76-*-8 = .09875plc. .09875 -»- 4 = .0284875 bn. 

17. Reduce \ qt. to the fraction of a hhd. Ans, j^ hhd. 

To the fraction of a pint. Ans. ^ pt. 

To lower denominations. Ans, 1 gi. 

. To the decimal of a gallon. Ans, .08125 gaL 

18. Reduce 13 1|B to the fraction of a lb. Ans, -^ lb. 

To the decimal of an ounce. Ans, .2 oz. 

19. Reduce ^ sq. rd. to lower denominations. 
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Ih. 


ot. 


pwt 


gr. 


1 


3 


19 


23 




2 





15 


8 





17 





2 


1 


8 


10 



CHAPTER XIV. 

COMPOUND ADDITION. 

287. Compound Addition is the process of nniting two 
or more compound nuinbers in one, called their Sum. It 
combines addition and reduction ascending. 

ExAMPLB. — ^Add 1 lb. 3 oz. 19 pwt. 23 gr. ; 2 oz. 15 gr. ; 
3 lb. 17 pwt. ; and 2 lb. 1 oz. 8 pwt. 10 gr. 

That we may unite things of the same kind, we write pounds under 
pounds, ounces under ounces, &c, marking the denominations above. 

Banning to add at the rights we find the sum 
of the grams to be 48. But 48 gr. = 2 pwt. Hence 
we carry 2 to the pennywdghts, and write under 
the grains. 

The som of the pennywdghts, includingthe 2 
carried, is 46. But 46 pwt = 2 oz. 6 pwt vTrite 6 
under the pennyweights, and carry 2 to tibe column ^jj^ q g g" 
of ounces. The sum of the ounces is 8, which, not 
being reducible to pounds, we write under the ounces. The sum of the 
pounds is 6, which, not being reducible to any higher denonunation, we 
write under the pounds added. Ana. 6 lb. 8 oz. 6 pwt 

288. — Observe that in Simple Addition there is a reduction similar 
to the above, when we carry. As the orders increase in value tenfold 
as we go to the left, to reduce to a higher order, we divide the sum of 
each coluifion by 10. That is, we cut off the right-hand figure, and place 
it as a remainder under the column added ; while the lef^hand figure or 
figures, being the quotient^ we carry to the next column. 

289.— Rule. — 1. Write numbers of the same denomi- 
natian in the sarrve column. 

2. Beginning at the rights add as in simple numbers. 
Write each sum under the numbers addedy unless it can 
be redv>ced to a higher denomination; in which case^ 
divide by the number that it takes to make one of that 
denomination. Write the remainder under the numbers 
addedy and carry the quotient. 

3. Prove by adding in the opposite direction. 

287. What is Compoand Addition? What proceswB does U combine? Go 
through the given eziunplc, explaining the Bteps. — 2SS. Show how in Simple Addi* 
tlon there is a similar redaction. — ^289. Bedte the role for Compoand Addition. 
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290. — T^ ft fraction occurs in the an- 
swer, it most be reduced to lower denomi- 
nations, if there are any, and the result 
added to the previous sum with the frac- 
tion omitted. Thus, in dividing yards bj 
5^, to reduce them to rods, a remainder 
containing ^ yd. may occur, as in Example 
2. But i yd. = 1 a 6 in. We therefore 
add 1 ft 6 in. to the integers of the answer 



EXAlfPLV 2. 

rd. yd. ft 

Add 5 2 1 

6 3 2 

7 11 

19 1|J|1 

Tyd. = 1 



6in. 



first obtained. 










m 


Ans. 


i\9 


12 




291. Examples fob P 


BAOTIOS. 


Add the following compound nnmbera : 


'^H^a 






( 


Ci) 








(2) 








(8) 


£ s. 


d. 


far. 


lb. 


5 


3 


3 gr. 




rd. 


yd. ft in. 


8 7 


8 


3 


1 


2 


7 


2 18 




19 


5 2 4 


8 


9 


1 




6 


5 


1 19 




2 


3 9 


1 9 


11 







8 


1 


16 






6 2 2 


7 


10 


2 


4 


7 


8 


1 16 




4 


1 1 7 


2 6 


10 


2 


2 


4 


6 


2 11 




11 


3 15 


8 1 


2 
(4) 





9 


1 


1 


19 
(5) 




89 


3 9 

<6) 


cih. 


L 


in. 


1 


Bq.rd. 


s<i.yd 


. 8q.fL 9q.ln. 




Cd. cd.& 


9 


41 


«tV 




6 


29 


2 


93 




4 2 


14 


9 


5 




8 


80 


7 


86 




8 6 


8 


57 


8 




5 


18 





LOl 




82 3 


22 


16 


1 




8 


27 


6 


79 




16 7 


85 


82 


^ 




14 


14 


8 


128 




29 5 


90 


7 


8.66 




39 


80 


1 


91 




90 7 


(T) 








(8] 


\ 






m 


gaL qt 


pt. 


gL 


T. 


cwt. 


qr. 


lb. 


<MB. 


stone lb. ox. 


1 8 


1 


8 


20 


17 


1 


15 


9 




5 12 4 


2 


1 


2 


41 


16 





4 


6 




7 11 7 


5 1 


1 


1 


16 


12 


8 


13 


12 




1 18 2 


2 3 


1 


2 


88 


18 


2 


11 


13 




12 10 8 



10. A jeweller buys the following quantities of silver : 8 lb. 6 
pwt.; lOoz. 4pwt. 21 gr.; 8oz. 20gr.; 81b. 6oz. 8pwt. 7gr. 
How much does he buy in all ? 



990. If a finctlon oocxurs in the answer, what must be done t 

8 
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(U) (12) 

CO. yd. CO. ft. en. in. mL tax, xd. jd. ft. la. 



23 


19 


1698| 
8421 




47 


1 


29 


4 







6.6 




48 


22 




26 


5 


18 


3 


2 




3.1 




79 


8 


1257^ 




59 


3 


7 


6 


1 




4.9 




52 


18 


208| 




86 


7 


26 


5 







11.25 




87 


14 


1265f 




84 


6 


83 


4 


1 




9.5 




65 


16 


1084tt 




92 


4 


35 


4 


a 




10.75 




857 


19 


1173 




847 


5 


33 





2 




4.10 




(18) 








(14) 










(15) 




bo. pk. 


qt 


pt 


wk. 


da. 


h. 


min. I 


Bee. 




o 


/ 


// 


14 2 


7 


0.5 


2 


2 


22 


42 


86 




8 


86 


24 


9 8 


5 


1.1 




6 


19 


31 


24 




4 


8 


14 


7 


3 


1.6 


8 


1 


18 


28 


29 




6 


9 


86 


6 2 


4 


0.2 




5 


13 


19 


59 




8 


25 


58 


18 1 


1 


1.5 


8 


4 


14 


67 


57 




2 


51 


42 



16. What are the contents of four hogsheads, the first of which 
contains 63 gal. 2 qt. 1} pt. ; the second, 60 gal. 3 qt, 1.75 pt. ; the 
third, 62 gal. 1 pt. 3 gi. ; the fourth, 61 gal. 2 qt. 2 gi. ? 

Ana, 248 gal. 1 qt. 1 pt. 2 gi. 

17. How much wood in three piles, the first of which contains 
10 Cd. 6 cd. ft. 4 cu. ft. ; the second, 12 Cd. 12 cu. ft. ; the third, 
17 Cd. 1 cd. ft. ? 

18. A surveyor measures four distances ; the first he finds to 
be 40 ch. 69 1. 3 in., the second 28 ch. 43 1. 5 in., the third 16.27 
ch., the fourth 12 ch. 7 in. What is the whole distance measured, 
expressed first in chains, &c., then in the denominations of linear 
measure? 

Ans, 97 ch. 301. 7.08 in.: Imi. Ifur. 29 rd. 1yd. 10.68 in. 

19. How many yards in 3 pieces of cloth, containing respec- 
tively 24 Ells French 3 qr. 1 in., 28 Ells English 3 qr. 2 nails, 40 
Ells Flemish 1 qr. 1 nail li in. ? 

2i inches make 1 nail ; 4 nails, 1 qr. of a yd. ; 8 qr., 1 Ell Flemish ; 5 qr., 1 £11 
English ; 6 qr., 1 Ell French. Beduce tho ells to the common denomination, quar- 
ters ; add the whole, and reduce tho quarters to yards. Ana. 108 yd. 

20. Find the sum total in pounds, &c., of the following 
items : £20 10s., £1 6s. 8d., 5 guineas 10s. 6d., 15 guineas, and 
£1 15s. Zid. Ans. £45 2s. 5id. 
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21. A person owning a section of land (§ 251) bnjs three addi- 
tional tracts, containing 847 A. 2E. 27sq. rd., 201 A. IQsq.rd., 
and 417 A. 8 E. 14 sq. rd. How much does he then own in all ? 

Am. 2 sq. mi. 826 A. 2 R. 20 sq. rd. 

22. How mnch coke in three carts, the first of which contains 
1 chal. 5 bu. 2 pk., the second 1 chal. 5) bu., and the tiiird 85 bn. 
3pk.? 

28. How mnch beer in fonr hogsheads, contaimng respec- 
tively 58 gal. 2 qt., 54 gal. 1 qt. 1 pt., 52 gal. 8 qt 1 pt., and 51 gal. 
8qt Ipt.? 

24. Add together 6 da. 87 min., 48 da. 5 h. 29 sec, 94 da. 19h. 
18 sec, 126 da. 7h. 9 min. 8 sec, and 94 da. 16 h. 18 min. 5 sec. 
How many years in the snm ? 

25. How many yards in fonr pieces of cloth, containing re- 
spectively 80 yd. 1 qr., 20Ens Fr. 1 na., 24 Ells En. l^in., 82 Ells 
El. 2 qr. 2 na. J in. Ans, 115 yd. 



CHAPTER XV. 

COMPOUND SUBTRACTION. 

292. Compound Subtraotion is the process of finding 
the difference between two numbers, when one or both 
are compound. 

Example 1.— From 20 lb. 6 oz. 3 dr. take 18 lb. 7 oz. 1 dr. Write the 
subtrahend under the minuend, pounds under pounds, &c., marking the 
denominations above. Begin to subtract at the 
right. 1 dr. from 3 dr. leaves 2 dr., which we ">• ^ ^• 

write in the column of drams. £ ? 

T oz. can not be taken from 6 oz. We there- ^^ 7 1 

fore take one of the next higher denomination ^,j, 1 14 2 
(1 lb.), reduce it to ounces, and add it to the 5 oz. ; 
16 + 5 = 21. Then subtracting 1 from 21, we get 14, which we wnte 
under the ounces.— To balance the 16 oz. added to the minuend, we now 



293. Wba,t is Gompoimd Subtraction? Qo through tlie given example expUin< 
Ing the Bteps. 
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add 1 lb. to the Bubtrahend, or carry 1 to the next colonm; 19 lb. firom 
20 lb., 1 lb. Ans, 1 lb. 14 oz. 2 dr. 

This process inyolves the same principle as carrying in Simple Sab- 
traction. In the latter, as the orders imiformly increase in value tenfold, 
we add 10 to the figare of the minuend when it is necessary, and to bal- 
ance it carry 1 to the figure of the next higher order in the subtrahend. 

293. Rule. — 1. Write the subtrahend under the min- 
iLendy placing numbers of the same denomination in tKe 
same column, beginning at the rights subtract as in 
simple numbers. 

2. Ify in any denomination^ the sitbtrahend exceeds 
the minuendy add to the latter as many as make one of 
the next higher denomination. Subtract^ and carry 1 to 
the subtrahend in the next higher denomination. 

3. I^rove by adding remainder and subtrahend. 

We may have to carry seyeral times in succession. — diffractions occur, 
proceed as in subtraction of fractions. Thus, 
in Example 2, 6} yd. can not be taken from Example 2. 

4 yd. Add, therefore, to the minuend 6^ yd., ^^^j ^^^ ^ ^ 

which equal 1 rd. 4 + 6^ = 9^. Subtracting -p i n ' n ^ 

6i from the sum, we get 8J yd., and carrying ;£^^°^ ^ qq k2 
1 successively to the coluums of rods, fur- J^aJ^e * ^^ "a 

longs, and miles, we find the remainder to be Bem^ d| 
in each case. Ana, 8{- yd. 

If a fraction occurs in any denomination of the remamder, except the 
lowest, it should be reduced and added, as in AddiUon, § 290. 

294. To find the interval between different dates since 
the Christian era, Write the earlier date under the later^ 
representing the month in each by its num^ber (January, 
1 ; February, 2, &c.). Subtract^ allowing 30 days to the 
month and 12 months to the year. 

Example 8. — Washington was bom Feb. 22, 1732. 
How old was he July 4, 1776 ? 

Represent July, the seventh month, by 7 — . Jl* ™*** ^ 

and February, the second month, by 2. Thirty ^776 7 4 

days bdng allowed to the month, we subtract 1782 2 22 

22 from SO + 4, and carry 1. ^n«. 44 4 12 

Show how the tame prindple is Involred in carrying in Simple Sabtnicti<m. — 
298. Beoite the rule. If firaotioDS oocur, how are we to jMroceedf Dlastrate this 
with the giyen example.— 294. Give the rale for finding the intenral between differ- 
ent dates 8ince_the ChziBtian era. Apply this role to Example 8. 
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EXAMPLES FOB PBAOTIOE. 







a) 






(8) 






(«) 






g>L 


qt pt 


gL 


e 


/ 


// • 


Ira. 


pk. qt 


pt 


From 


25 


1 1 


8 


8 


9 


11 


7 


8 1 





Take 


6 


1 


2 


8 


6 


84 


4 


8 6 


1 


Ans, 


19 


1 


1 


5 


2 


87 


2 


8 2 


1 



(4) (6) 

mL tar, rd. yd. ft. In. A. B. P. sq. yd. sq.ft. Bq.liL 

88 25 018 90 80 17 28 

5 5 26 1 8 2 37 80 2 97 



2 5 


88 


44 


1 
1 


8 
6 = 


= *yd. 


6 1 


82 


li 4 78 

2 86 = i8q.} 


2 5 


88 


5 





2An8, 


5 1 


32 


1 6 109 Ans. 


eh. 


(6) 
1. 


in. 




£ 


(7) 

ft. 


d. 


hhd. 


(8) 
bar. gaL qt pi 


20 
16 


8 
17 


8 

4i 




6 
5 


5 
12 


lOi 

84 


4 
2 


10 10 
1 81* 1 1 


8 


.90 


6A^i, 






18 


1* 


1 


81 8 1 



Find the value of the fbllowing. Prove each example. 

9. 25** 16' 81' — 18° 62' 49'. 

10. 20 gnincas — 19s. lid. 2 far. - Ans. 19 guin. Is. 2&r. 

11. 1 mi. — 47ch. 941. 6iin. Ana. 82ch. 61. 1.42in. 

12. 15 Cd. 4 cd. ft. — 10 Cd. 18f cu. ft. 
18. 80 gaL 8 qt. — 24 gal. 1 pt. 2 gi. 

14. 200 da. 18 h. 16 sec. — 196 da. 21 h. 49 min. 

16. 91b. 8qz. Isc. 19gr. — 81b. 2dr. 2sc. 6gr. 
1?. 2 T. 9cwt. 81b. 4dr. — 8qr. 241b. 15 oz. 13dr. 

17. 8 wk. lOh. 11 min. -* 1 wk. 6 da. 49min. 67 sec. 

18. 61b. 8oz. 16pwt. 16gr. — 41b. 10 oz. 18pwt 22 gr. 

19. 9 sq. mi. 8 sq. rd. 8 sq. ft. — 1 B. 29 sq. yd. 100 sq. in. 

20. 11 cu. yd. Ill cu. in. — 8 cu. yd. 20 cu. ft. lOOOJ cu. in. 

♦ Wine Measure. Carrying 1, we get 82 gal., which can not be taken from one 
heaexel reduced to gaUons (81i gaL). Hence we take two barrels, reduce to gallons, 
subtract, and carry two. 8H x 2 = 68. 68 - 82 = 81. Bemember, in such a case, 
to cany 2. 
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21. Henry Clay died June 29, 1852, aged 75 yr. 2 mo. 17 days. 
When was he bom? Ans. April 12, 1777. 

22. Andrew Jackson was bom March 15, 1767 ; he became 
president March 4^ 1829. What was his age at that time ? 

23. Shakespeare was bom April 28, 1564. How long from 
that time to the first day of the present year ? 

24. How old was Shakespeare at the time of Milton^s birth, 
December 9, 1608? Ans. 44 yr. 7 mo. 16 da. 

25. A note dated Dec. 80, 1862, was pud Nov. 3, 1865. How 
long had it nm ? Ans, 2 yr. 10 mo. 3 da. 

26. San Francisco is in 122° 28' west longitude, Baltimore in 
76° 87' west ; what is their difference of longitude ? Ans, 45° 46'. 

27. Lon^tude of Boston, 71° 3' 58' W.; of Rome, 12° 28' 40' 
E. What is their difference of longitude ? Ans, SS*' 82' 88'. 

The one being in toest long:, the other in ea«f, to find the diff. of long., add. 

28. Kew York is in 40° 42' 43' north latitude ; New Orleans, 
in 29° 58' K ; Charleston, in 32° 46' 33' N. What is the differ- 
ence of latitude between New York and Few Orleans ? Between 
New York and Charleston ? Between Charleston and N. O. ? 

29. Latitude of St. louis 38° 27' 28' N. ; of Cape Horn, 55° 
58' 40' S. What is their difference of latitude ? Ans. 94° 26' 8'. 

The one being in north lat, the other in touOi^ to find the diff. of lat, add. 

30. A grocer, having on hand 17 cwt. 3 qr. 5 lb. of sugar, buys 
5 cwt. 20 lb. more, and then sells 12 cwt. 1 qr. 5 lb. 8 oz. How 
much has he remaining? Ans, 10 cwt. 2 qr. 191b. 8 oz. 

31. From a piece of cloth containing 37 yd. 1 nail, are cut 6 yd. 
3qr. 2 nails, and afterwards 8 yd. 3qr. 2na. lia. How much is 
then left ? Ans. 21 yd. 1 qr. 1 jt in. 

32. Napoleon was bom Aug. 15, 1769 ; Wellington, May 1, 
1769. Which was the older, and how much ? 

33. How old was Napoleon when the battle of Waterloo took 
place, June 18, 1816 ? How old was Wellington ? 

84. A draggist^ having bought lib. 8 | of salts, put 4 f 3 3 13 
in one bottle, and 83 23 19gr. in another. How much did what 
was left weigh? Ans. 7|83 2Blgr. 

35. From lib. Troy take 10 oz. 17pwt. 18 gr. 



gal. 


qt. 


pt. gL 


4 


2 


1 3 
86 
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« 

CHAPTER XVI. 

COMPOUND MULTIPLICATION. 

295. Componiid Hnltiplication is the process of taking 
a compound number a certain number of times. It com- 
bines multiplication and reduction ascending. 

Example. — ^Multiply 4 gaL 2 qt. 1 pt. 3 gi. by 36. 

Write the multiplier under the lowest de- 
nomination of the multiplicand. Begin to 
multiply at the right. 

3 gi. X 36 = 108 gi. = 27 pt. Write 
in the column of gills, and carry 27. Ipt x . tack q — i n 
86 = 36 pt, and 27 carried makes 63 pt. = -A7W. 169 3 1 
31 qt. 1 pt. Write 1 in the column of pints, 

and carry 31. 2qt. x 36 = 72 qt, and 31 carried makes 103 qt = 26 
gal. 3 qt Write 3 under the quarts, and carry 26. 4 gal. x 36 = 144 
gal., and 25 carried makes 169 ; write it under the gallons. Ana, 169 
gal. 3 qt 1 pt 

In stead of multiplying 
by 36 at once, we may 
multiply in turn by any 
factors that will produce 
36; as, 4 and 9, or 6 
and 6. The product will 
be the same. 169 8 1 169 8 1 

296. Rule. — 1. Write the multiplier under the lowest 
denomination of the mvUiplicand, 

2. J^eginning at the right^ multiply each denomination 
in turn, and write the product under the number multi- 
plied, unless it can be reduced to a higher denomination. 
In that case, divide it by the number that it takes to make 
one of that denomination ; write the remainder under the 
number multiplied, and carry the quotient to the next 
product. 

297. When Compound Division has been learned, Compound Multi- 
plication is best proved by dividing the product by the multiplier, and 

seeing whether the multiplicand results. 

295. What is Componnd Multiplication ? What processes does it combine ? 60 
through the given example, explaining the steps.— 296. Becite the role.— 297. How 
is Compound Multiplication best proved? 



gal. qt pt gl. 
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298. Multiply by 12 or less in one line. If the multiplier exceeds 
12 and is a composite number, it may be best to multiply by its factors. 
In this case, to prove the result, multiply by the factors in reverse order. 

299. If & fraction occurs in the product, it must be reduced to lower 
denominations, if there are any, and the result added in. See Examples 
1 and 2 below. 

EXAMPLES FOB PBAOTIOE. 



Multiply 
By 


rd. 
3 

16 


(1) 

yd. 

1 
1* 


1 
ft. 

1 

2 
1 


in. 

8 
5 

4 
6 


(4) 

lb. 

23 


A. B. 
8 


(2) 
eq.xd. aq.yd. eq.ft eq.in. 

2 4 6 

r 


iyd.= 


5 1 

^. yd. = 

6 1 

oz. dr. 

14 15 
11 


15 
15 


1} 6 

6 108 


Ana. 
(8) 

gal qt 
2 2 


16 

Pt gL 

1 8 
10 


2 




cwt 
16 


10 

. qr. 
1 


2 3 108 

(5) 
da. h. min. see. 

2 19 47 58 
12 



6. Multiply 2° 18' 12' by 45. 

r. Multiply 12 eh. 15 1. 5.7 in. by 55. 

8. Multiply £14 17s. 8d. 8 far. by 56. 

9. Multiply 8 sq. mi. 2 R. 15i P. by 60. 

10. Multiply 51b. 8oz. ISpwt. 19 gr. by 68. 

11. Multiply 5 Od. 8 cd. ft. 8 cu. ft. by 72. 

12. Multiply 22 gal. Iqt. Ipt. 2}gi. by 77. 

18. Multiply 5 T. 14 cwt. 20 lb. 6 oz. 15 dr. by 99. 

14. Multiply 12 lb. 6 dr. 2 sc. 18 gr. by 108 (9 x 12). 

15. Multiply 1 mi. 87 rd. 4 yd. 2 ft. 9 in. by 132 (11 x 12). 

16. A has 8 packages of silver, each weighing 1 lb. 11 oz. 14 
pwt. 9 gr. B has 7 packages containing 8 oz. 28 gr. each. Which 
has the most, and how much ? Ana, A 1 lb. 2 oz. 16 pwt. 10 gr. 

17. From a pipe of wine holding 127 gal. Ipt. were filled 25 

298w How should we mnltlply by 12 or less ? If the mnltipllcr exceed? 12 and Is a 
composite number, how may it be best to proceed? In this case, how can we prove 
the result?— 299. If a firactlon occurs in the product, what must be done with it? 
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demijolms, each containing 6 gal. li^. How much wine re- 
mained in the pipe ? Ana. 8 qt. 1 pt 24 gi. 

18. D, having given a note dated Ang. 2, 1864^ and paid it 
Jan. 1, 1865, borrowed from the same amount for a period 
three times as long. How long was that ? Ans. 1 yr. 2 mo. 27 da. 

19. If 5 suits, each requiring 6 yd. 1 qr. 1 na., are cut from a 
piece of cloth containing 40 yd. 3 na., how much will remain ? 

20. Henry Smith bought of Walter Rowe, of Liverpool, 2 bar- 
rels of flour, at £2 4s. 6d. per bar. ; 271b. coffee, at lljd. per lb.; 
14 boxes sardines, at 3s. 6d. a box ; 210 lb. citron, at Is. 8id. Paid 
on account £3 17s. 6Jd. Make out Smith's bill, showing the bal- 
ance due. Ans, £22 S^d. 

21. A printer, having on hand 4 bundles of paper, printed 
three pamphlets, each requiring 1 ream 6 quires 12 sheets. How 
much paper had he then left ? Ana, 2 bundles 12 sheets. 

22. If to a pile containing 20 Gd. 8 cd. ft. of wood, 13 loads of 
1 Cd. 15 cu. ft. each, are carted, how much wood will there then 
be in the pile ? Ans, 35 Cd. 4 cd. ft. 3 cu. ft. 

23. A lady, having subscribed 100 guineas for the poor, pays 
four instalments of £15 8s. 6id. each. How much has she yet to 
pay? Ana. £43 Ss. lid. 

24. P and Q start from two points 176 miles apart, and walk 
towards each other. P averages 15 mi. 20 rd. 4 yd. a day, and Q 
12 mi. 1 fur. 2 yd. 2 ft. How far apart are they at the end of five 
days ? Ana. 39 mi. 13 rd. 5 yd. 6 m. 

25. If six farms, each containing 40 A. 2R. 15 P., are taken 
from a section of land, how much remains? Ana. 396 A. 1 K. 30 P. 

26. Multiply 5 bu. 3pk. 6qt. Ipt. by7; 13; 23; 17; and add 
the products. Ana. 357 bu. 6qt. 

27. Multiply 10 cu. yd. 19 cu. ft. 1123 cu. in. by 11 ; 19 ; 29 ; 41 ; 
and add the products. Ana. 1072 cu. yd. 20 cu. ft. 1708 cu. in. 

28. Multiply the sum of 40 ch. 991. 3.92 in. and 39 ch. 4 in. 
by 50. 

29. From a heap of potatoes containing 243 bu. 2pk. were 

filled 150 baskets, each holding 3 pk. 2 qt. How many bushels, 

&c., of potatoes remained in the heap ? 
8* 
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300. DiFFEBENCE OF TiME AND LOKGrTUDE. — All 

places have not the same time. When it is noon here, 

it is sanset at some place east of us, and snnrise at some 

place west. 

This 18 because the earth toms on its axis from west to east Places 
east of a giyen point are, therefore, broo^t within sight of the sun be- 
fore that point is, and have the son in their meridian sooner. 

301. The difference of time between any two places 
being known, their difference of longitude c£gi be found. 
The earth turns on its axis once in 24 hours. A given 
point on its surface, therefore, completes a circle of 360° 
in 24 hours, moving 16° in 1 hour, 16' in 1 minute, 15" 
in 1 second. Hence, 

To find the difference of longitude in degrees^ minutes^ 
and seconds^ mvltiply the difference of time^ caressed in 
hours, minutes, and seconds, by 16. 

Navigators thus determine their longitude at sea. Taking with them 
a chronometer (an accurate watch) set to mark the time at a given place 
(as, Greenwich or Washington), they ascertain by an astronomical obser- 
vation the time at the spot they are in, reduce tiie difference of time to 
difference of longitude by the above rule, and thus find that they aro so 
many degrees east or west of the meridian of the place for which their 
chronometer is set 

Ex. — ^When it is noon at San Francisco, it is 4 min. 62 
sec. after 3 p. m. at Philadelphia. What is their differ- 
ence of longitude ? 

h. min. sec 

Difference of time, 3 4 52 

15_ 

Difference of longitude, 46° 13' 0' 

29. The difference of time between Washington and Dnblia 
is 4 h. 42 min. 51 sec. What is their difference of longitude ? 

Am. ro° 42' 45'. 

30. When it is midnight at Detroit, it is 41 min. 18 sec. after 
5 A. M. at Paris ; what is the difference of long. ? Ans, 85° 18' 15'. 

800. What iB sold of the difference of time at different places? Why is this?— 
801. Give the mie for finding the difference of longitade, when the difference of 
time is known. Why do we haye to multiply by 15? How do navigators deter- 
mine their longitude at sea? 
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CHAPTER XVII. 

COMPOUND DIVISION. 

302. Compound Divisioii is the process of dividing a 
compound by an abstract number, or finding how many- 
times one compound number is contained in another. 
It combines division and reduction descending. 

Ex. 1.— Find ,V of 32 rd. 4 yd. 3 ft. 

The divisor beine greater than 12, 

we must use Long Division. Write the rd. yd. ft. 

divisor at the left of the dividend, and 29) 32 4 8 (1 rd. 

begin to divide at the left. 29 

Divide 32 rd. by 29 : quotient, 1 rd. ; ~3 j.^^ 

remainder, 3 rd. To continue the divis- g i 

ion, reduce the remainder to yards, and ^ 

add in the 4 yd. in the dividend. 3 x 6i 29) 20} yd. (0 yd. 

= 16i. 16i+4 = 20i. 3 . 

29 is not contained in 20^ ; hence 29) 64ift. (2 ft. 

we have yd. for the quotient. Re- 53 

duce 20iyd. to feet, and add in the — r— -^ 

8 ft. of the dividend. 20} x 8 = 61}.. H^- 

61} + 8 = 64}. 12 

Divide 64} ft. by 29 : quotient, 2 ft ; 29) 78 in. (2 fj in. 

remainder, 6} ft. Reduce the remainder 5g 

to inches, aiid agam divide. 6}xl2 —r^ 

= 78. 78-^29 = 2Uin. CoUectthe ^^ . . 
several quotients for itie answer. Ans, 1 rd. 2 it. 2f^in. 

Ex. 2. — ^How many powders weighing 13 6gr. each 
can be put up from a mixture containing 1 1 4 3 1^3? 

As many as 13 6gr. is contained times in 1 § 43 1}3- Reduce 
both divisor and dividend to grains, that being the lowest denomination 
in either, and then divide. 

. 13 5gr. = 25gr. 

15 43 1}3 =750gr. 

750 gr. -f- 26 gr. = 30 Ans. 

303. RrrLE. — 1. To divide a compoimd hy an abstract 
number^ beginning at the left^ divide ea^h denomination 
in turn. When there is a remainder^ reduce it to the next 

802. What ia Compound Division? What procesaea does It combine? Go 
through Examples 1 and 2, explaining the steps.~608. Eecite the ijple. 
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lower denomination^ add in the number of that denomi- 
nation in the dividend, if any, and continue the division. 
Collect the several quotients, each of the same denomina- 
tion as its dividend, for the entire quotient. 

2. To divide one compound number by another, re- 
duce both to the lowest denomination in either, and divide 
as in simple numbers. 

3. Prove by finding whether the product of divisor and 
quotient equals dividend. 

Divide by 12 or less in one line. If the divisor exceeds 12 and is a 
composite number, its factors may be used in dividing. 

EXAMPLES FOB PBAOTIOB. 



(1) 

T. cwt qr. lb. oz. dr. 

10) 4 6 3 21 9 8 

Ans. 8 2 9 10 84 





(2) 


8q.mi 


A. B. Bq.rd. Bq.yd. 


12) 115 


11 1 26 8 



Am. 9 874 1 






8. Divide 22 sq. yd. 6 sq. ft. 85 sq. in. by 11. j Same am. 

4. Divide 47 sq. yd. 4 sq. ft. 112i^ sq. in. by 23. \ far both. 

5. Divide 20 yd. 1 qr. 1 na. by 9. Ans. 2 yd. 1 qr. Jna. 

6. Divide 228 ch. 891. 4.62 in. by 57. Am. 4ch. 6.5 in. 

7. Divide 3 cu. yd. 20 cu. ft. 709 cu. in. by 401. Am. 437 en. in. 

8. Divide lyr. 27 da. 22 h. 30min. 30 sec. by 65. 

9. Divide 1271b. 10 oz. 18pwt. 19 gr. by 164. 

10. Divide 43 Od. 4cd. ft. 11 cu. ft. by 19. 

11. Divide lOlchal. 34 bn. 6ipk. by 83. 

12. Divide 6 mi. 31 rd. 4 yd. 2 ft. 2 in. by 42 (7 X 6). 

13. Divide 12Ib 11 1 73 23 19gr. by 121 (11 x 1 1). 

14. Divide £147 178. 4d. 2 far. by 3 ; by 18 ; by 29 ; and add 
the quotients. Am. £62 12s. Od. 3|4 far. 

15. Divide 57 cwt. 15 lb. 5 oz. by 8 ; by 13 ; by 58 ; and add 
the quotients. Am. 12 cwt. 2qr. 21b. 9oz. 7f^dr. 

16. Divide 3 fur. 4 yd. 6 in. by 34; by 14; find the difference 
between the quotients. Am, 5rd, 1ft. 2j-yyin. 

17. Find^V of 13 T. 14 cwt. 3 qr. 15 lb. 
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18. rmd|of20bu. 8pk. 7qt Ipt. Ans, llbu. 2pk. Bqt. |pt. 

Multiply the oompoond number by'the numentor of the fraotion, and diylde 
the prodact by its denominator. 

19. Find J^ of 3 lb 18 gr. Ant. IB) 2 5 6 3 23 2Hgr. 

20. Find f} of 7 gain. 10s. 6d. Ans, 6 gain. 20b. 8d. 

21. How many times is 2 co. ft. 84 en. in. contained in 1 ca. yd. 
5 ca. ft. ? (See Example 2, p. 179.) Am, 15]4;f times. 

22. How many spoons, weighing 1 oz. 9 pwt 18 gr. apiece, can 
be made oat of 1 lb. 1 8 pwt. of silver ? Ana, 84§}. 

28. D, having 481 A. 8E. 21 P. of land, booght 126 A. 81 P. 
more, and then divided the whole eqoally among his 4 sons and 
8 daughters. How much did each receive f Ans. 79 A. 2 B. 86 P. 

24. From a puncheon of ram, containing 80 gal. Iqt. lipt., 
2 qt. leaked oat, and what remained was pat ap in bottles holding 
1 pt. 1 gi. apiece. How many bottles were lilled ? Ana, 51 1|. 

25. A lady went oat with £20, and spent £8 6s. 8d. How 
many books, at 8s. 8 Jd., coald she buy with what remained ? - 

26. What is the average speed per minute of a train that runs 
80 mi. 30 rd. 5 yd. in one hour, and 27 mi. 4 fur. 80 rd. 1yd. the 
next ? Arts. 8 for. 88 rd. 4 yd. 1 ft. lOf in. 

How fear did the train go in two honrsf How many mlnntea in 2 h. ? The 
average rate per minate will be t|v of the distance travelled in 2 h. 

27. B has jt as much silver plate as his father, who has 181b. 
4 oz. At 3c. an ounce, what tax has B to pay on this silver, 40 oz. 
being exempt from taxation ? 

28. How many times longer is a field 18 ch. 281. 1.4 in. in 
length, than one that measures 1 ch. 1 1. 6|in. ? Ans, IZ times. 

29. Two fields, of If A. each, produce respectively 36 bu. 3pk. 
and 34 bu. 2 pk. 1 qt. of wheat. What is the average yield per 
square rod? Ana, 4^^(^, 

80. During February, 1864, a grocer sold 15cwt. 201b. 8oz. 
of sugar ; what was his average d£uly sale ? Ana, 52 lb. 6^^} oz. 

31. A druggist, having 3 lb 8 1 23 of soda, put up fi'om it 8 
dozen powders of 1^ 3 each, and divided the rest into 6 equal 
parts; what did each of these weigh ? Ana, 6| 2 3 23 6|gr. 

82. A person owning a section of land sold 50 A. IB. 22 sq. 
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rd., and gave away 20 A. 89 sq. rd. 30 sq. yd. What remained, he 
divided equally among his five sons. What was each son's share? 

An8, lia A. 3 R. 19 sq. rd. 18 J sq. yd. 

83. Twenty-four men agree to construct Tmi. Ifur. 24 rd. of 

road ; after completing \ of it, they employ 8 more men. What 

distance does each man construct hefore and after the 8 men were 

employed ? Ans, 16 rd. hefore ; 1 fur. 20 rd. after. 

304. DiPPEEENCE OP LONGXTTTDB AND TiME. — 1 hour 

being the difference of time for 16° of longitude (§ 301), 
1 minute for 16', 1 second for 16", 

To find the difference of time between two places^ in 
hourSy minuteSy and seconds^ divide their difference of 
longitude^ in degrees^ mimUeSy and seconds, by 16. 

When the time at a given place is known, add the dif- 
ference to find the time of any place east of it, subtract 
for any place west. 

Example. — St. Petersburg is in 30° 19' E., New York 
in 74° 3" W. longitude. When it is 3 p. m. at N. Y., 
what o'clock is it at St. Petersburg ? 

Difference of longitude, lO^*" 19' 3' 

104° 19' 8" -M6 = 6h. SYmin. lOsec. + IHff. of time. 

St Petersburg being east of N. Y., add : 3 h. + 6h. 67 min. 16 sec. 

Ana, 57 min. 16 sec. past 9 p. m. 

34. When it is noon at Buffalo, what is the time at N'aples, 
the former being in 78° 55' West longitude, the latter in 14° 15' 
East ? Ans, 12 min. 40 sec. past 6 p. m. 

35. When it is 6 o'clock a. m. at Portland, what is the time at 
San Francisco, the former being in 70° 15' W. long., and the lat- 
ter in 122° 23' W. ? Ans. 31 min. 28 sec. past 2 a. m. 

36. Eequired the difference of time between Buffalo and San 
Francisco. Ans, 2 h. 53 min. 52 sec. 

37. Between Portland and Naples. Ans, 5h. 38 min. 

804. How may the difference of time between two places be fonnd, when their 
difference of lon^tade is known ? In what case must the difference of time he 
added, and in what case subtracted ? 
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305. MlSOELLAKEOlTS EXAMPLES IN COMPOTTND NUMBEBS. 

1. If a man wastes 4 minutes a day, how mnch time will he 
waste in the years 186T, 1868 ? Ans, 2 da. 44min. 

2. A druggist bought 3 lb. H oz. Av. of magnesia ; he sold 5 
packages of 1 dr. 1 sc. each ; how many pounds, &c., Troy, has he 
remaining ? (See § 289.) An8. 3 lb. 8 oz. 6 pwt. 1 6i gr. 

3. What is the difference of cost between 3 tons of hewn 
timber, at $1 a cu. fb., and 2| tons roxmd timber, at 88c. a cu. ft. ? 

4. What fraction of 1 mile is 6 fathoms ? 

5. A grocer's quart measure was too small by half a gill. How 
much did he thus dishonestly make in selling four barrels of cider, 
avera^g 84 gal. 2 qt. 1 pt. each, if the cider was worth 24 cents a 
gallon? Ans. $2.0775. 

6. A lady, for ten successive years, went into the country on 
the 20th of May, and returned the 17th of the following October. 
At 90c. a day, what did her board cost her for the whole time ? 
(See Table, § 271.) Am. $1350. 

7. A farmer owns a horse 16 hands high and a lamb If ft. 
high. What common fraction, and what decimal, is the lamb's 
height of the horse's, and how much higher is the horso than the 
lamb ? Ans. i; .3 ; 3 ft. 4 in. 

8. Which is the greater, .651b. Troy or i^flb. Avoir. ? 

9. Washington was born Feb. 22, 1732 ; died Dec. 14, 1799. 
Franklin was born Jan. 17, 1706 ; died April 17, 1790. How much 
did Franklin's age exceed Washington's? Ans. 16 yr. 5 mo. 8 da. 

10. From a hogshead containing 63 gal. of wine, 1 pt. leaked 
out; what fraction of the original quantity was thus lost? Ans. 3^. 

11. From 1 qt. 1 pt. of grain was raised 1 bu. What decimal 
was the seed of the crop ? Ans, .046875. 

12. How many angles of 3° 45' will fill the same space as 1 
right angle, of 90° ? 

13. How many square yards of carpeting will bo required for 
a room 26 feet by 32 feet ? 

14. What part of 1 perch is yf^ of an acre ? Ans. ff f P. 
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^. 


£i 
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806. To add or subtract denominate fractions^ com- 
mon or decimal^ of different denominations, 

Ex. 1.— Add £|, ^, and ^d. 

1. Reduce eadi fraction to integers of 

lower denominations (8 281), and then add. 

^^ ^ Am, 8 11 

£J = ^8- = yn 2. Or, reduce £| to shillings, and add in 
' 2 + IT = ^h^ fts. Reserving 8, the int^er, reduce the 
j^s. = |d. fraction 1^ to pence, and add in ^ Re- 
Id. + 4d. := lid. senring 1, the integer, reduce ^d. to fiirthings. 
Ang 88 Id. 1 fer Finally, collect the integers for the answer. 

Ex. 2. — From .825 T. subtract .62 cwt. 

Proceed by either method shown under Example 1. 

.825 T. = 16.5 cwt. 



cwt qr. Ih. 

.825 T. = 16 2 

.62 cwt. = 2 1 2 

Ana. 15 3 13 



16.5 — .62 = 15.88 cwt. = 
15 cwt. 3 qr. 13 lb. Ana, 

.875 S> 



Ex. 3.— Add .875 ft, .7 § , and .4 3 . 



12 



In adding decimals of diflferent denomina- 10.500 3 
tions, the second method is generally prefer- ^ 

able. 11|.2| 

Reduce .876 lb to ounces, and add in .7 § . 3 

Reserving 11, the integer, reduce .2 5 to drams, Tr-t 

and add in .4 3. Collect the integers for the a. 

answer. Ana. 11 5 2 3 . 

2|.0 3 

Rule. — 1. Heduce the given fractions to integers of 
lower denominations / then add or subtract^ as required. 

2. Or, redtcce the fraction of the highest denomination 
to integers of lower denominations, taking care, as each 
is reached, to add or subtract, as mxiy he required, any 
given fractional term belonging to that denomination. 

15. Add I cwt., ^qr., and Jib. Anja, 2 qr. 81b. 9 oz. 5^dr. 

16. Add jV^^M 4p^) and Jqt. Ana, 5yV<l^'« 

806. In how many ways may we add or subtract fractions of different denomina- 
tions ? lUustrate tbese two modes with the giyen examples. Bedte the role. 
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17. From foz. take f pwt. Am, 7pwt. 15 gr. 

18. From .376 da. take .2mixu Ans, 8h. 69min. 48 sec. 

19. From .22 eh. take .431. Am. 211. 4.5144 in. 

20. Add £.75, .88., .36d., .9 far. Ans. 158. lOd. 0.74 fer. 

21. Addf wk., Ida., J^h. Ana. 4 da. 21 h. 8mm. 

22. Add f mi., |fdr., ^rd., f yd., J ft., 2f Jin. j Same ans. 

23. Add I mi., |ftir., 12f rd., ^yd., f ft., -^ in. | for both, 

24. Add .6 CO. yd., .875 cu. ft., .4 cu. in, Ans, 17c. ft. 180 c. in. 

25. Add .376sq.mi., .54 A., .6R. Ans. 240 A. 2R. 30.4sq.rd. 

26. From f A. take i ot 3 roods. Ans. 2 B. 4| P. 

27. From -^hlid. take f qt Ans. 6 gal. 8 qt. f pt. 

28. From .32 lb take .9|. Ans. 2oz. 7 dr. Isc. 11.2 gr. 

29. From |^ of f of a day take i of 1^ honrs. 

30. Add Jib. Troy, ioz., and ^pwt. Ans. 2oz. 13 pwt. 3fgr. 

31. A man had to plough 3 A., i R., | P. When f A. f R. J P. 
was ploughed, how much had he to do ? Ans. 2 A. 1 R. lO^^^if P. 

32. How many cu. in. in 3 gaL 2 qt. Ipt., Wine ? Ans. 837$. 

33. In •} of a gallon + } of a quart, Beer ? Ans. 223.25 cu. in. 

34. In 1 bushel 3 pecks ? Ans. 3763.235 cu. in. 

35. How many feet in f of a chain + VV ^* ' -^^^ 247^ ft. 

36. From a piece of cloth containing 20 yd. 2 qr. 2 nails, 3 suits, 
each requiring 4^ yd., were cut. One third of the remainder was 
sold for $10.68f ; what did it bring per yard ? Ans. $4.50. 

i remainder = Syd. 1 qr. 2 na. = 2.875 yd. 110.6875 -»- 2.875 = $4.50. 

37. What cost 4bu. 3 pk. 6 qt. of potatoes, at 75c. a bushel ? 

As the price is given by the htishel^ reduce, by § 286, 4bii. 8pk. 6qt to biMhela 
and the decimal of a bushel (4.9875 bn.), and multiply by the price. Ans. $8.70. 

38. What cost 4bu. 3pk. 6qt of potatoes, at 18c. a pk. ? 

As the price is given by the p«e£;, reduce 4bu. 8pk. 6qt to pecks and the 
dedmal of a peck, and multiply by the price. 4bu. 8pk. = 19 pk. 6qt = .75 pk. 
19.75 X .18 = $8,555. Ans. 

89. Whatcost57A. 2R. 20P., at$20anacre? ^tm. $1152.50. 
At $3.75 a rood ? Ans. $864,375. 

40. What cost 7 gal. 3 qt. 1 pt. of wine, at $8 a gal. ? Ans. $63. 
At $1.50 a quart ? Ans. $47.25. 

41. What cost 5T. I7cwt. 201b. of hay, at $30.50 a ton? 

At $1.60 a hundred-weight ? Am. $187.52. 
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42. What cost 3 lb. 6 oz. 1 dr. 2 sc. of quinine, at $2.75 per oz. ? 

43. find the cost of a gold ornament, weighing 4 oz. 18 p wt. 
20 gr., at £4 9s. per onnce. Ans, £21 19s. 9d. 2.8 far. 

44. What is the cost of a block of marble, 9 ft. long, 4 ft. 4 in. 
wide, and 3 ft. 6 in. thick, at |5 a cubic foot? Ans. $682.50. 

45. What cost 3 bundles 8 quires of paper, at $6 a ream ? 

46. What cost a field 4ch. 8L square, at $6.25 a rood? 

47. What cost 4^ A. 3iB. ^P. of land, at $4.25 a rood? 

48. What cost | T. } cwt. 25 lb., at $3 per cwt. ? An8, $11.85. 

49. 18 Cd. 8 cu. ft. of wood, at $8 a cord ? Ans. $144.50. 
60. 7 T. 14 cwt 3 qr. 10 lb., at $75 a ton ? Ans. $580,687 + . 
51. 3fi>. 6 3 15 gr. of calomel, at $1.50 an ounce ? 

Practice. 

307. Practice is a short method of operating with com- 
pound nmnbers, by means of aliquot parts. It was ap- 
plied to Federal Money on p. 123^ and may be extended 
to compound numbers generally. The aliquot parts most 
frequently used are as follows : — 

Tablk of Aijqtjot Pabts. 



Sterling Monej. 


Avoir. Wt 


Time. 


8. d. £ 


d. 


8. 


lb. 


cwt. 


ma da. yr. 


da. mo. 


10 = i 


6 = 




50 


= i 


6 = i 


16 = i 


6 8 = J 


4 = 




33i 


= T 


4 = i 


10 = i 


6 = i 


3 = 




26 


— X 


3 = i 


« = * 


^ = i 


2 = 




20 


— i 


2 12 = i 


6 =i 


3 4 = i 


li = 




16J 


— i 


2 = i 


S =A 


2 6 = i 


1 = 


A 


12J 


= ^ 


1 15 = i 


i=A 


2 =^ 






10 


= iV 


1 6 =A 




1 8 = tV 






H 


= A 


1 =A 


i 


1 = A 






5 


= A 


30 da. allowed to 1 mo. 1 



807. What isFkMtioe? GiTettieaBqiiot parts of £L Ofadiimiis. QTahim- 
dved-w^g)it. or a yor. Of a mootlL 
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Ex. 62. — ^What cost 960 Grammars, at Is. 8d. each? 

At £1 each, 960 Grammars would cost £960. 12) £960 

But Is. 8d. = iV of £1 ; therefore, at Is. 8d., they . — «^ 

wiU cost A of £960, or £80. ^^' *^" 

Ex. 63,— If it costs $17.60 to insure a house fyear, 
what will it cost to insure it for 3 yr. 1 mo. 16 da. ? 

1 mo. 16 da. = ^ I $17.60 For 8 years take 8 times the cost 

3 fop 1 yr. For 1 mo. 16 da., which is 

$52.60 i of 1 yr., take i of the cost for 1 yr. 

2.1875 *^d the whole by adding these two 

^7W. $54:6875 P""^ 

Ex. 64. — ^How much seed will be needed for 10 A. 1 R. 
30 P., allowing 1 bu. 2 pk. 4 qt. to an acre ? 

bo. pk' ^t. 
For 10 A. take 10 times the quantity 1 R. = J 

required for 1 A. For 1 R., which is J 
of 1 A., take*^ the quantity required for 
1 A. 80 P. not being an aliquot part of 
1 rood, take first for 20 P., which is ^ 
of 1 R. ; then for 10 P., which is ^ of 20P. = i 
20 P. Fmd the whole by adding these 10 P. = i 
parts- Ans. 

66. What cost 14 dozen Readers, at 8s. 4d. apiece? Ans. £28. 

66. 14cwt. 12ilb. of cheese, at $16 a cwt. ? Ane, $226. 

67. 1 gross of knives, at 2s. 6d. apiece ? Ans. £18. 

68. 5 yd. 1 qr. 1 na. of cloth, at $6.25 a yd. ? Ans. $33.20+. 

69. 26 gal. Iqt. Ipt. Igi. ofwine,at$7agal.? ^tw. $184.84+. 

60. What win it cost to travel 1200 miles, at 1^. a mile? 

61. At $25 a month, what will be a man's wages for 1 year 
7 months 12 days ? 

62. What will be the yield of 16 A. 25 P. of land, at the rate 
of 24 bu. 8'pk. 1 qt. per acre ? Ans. 400 bu. 1 pk. 3.90625 qt. 

63. What cost a plate of glass, measuring 7 fb. by 6 ft. 6 in., at 
4fl. 6d. a square foot ? Ans. £8 13s. 3d. 

64. What cost 10 panes of glass, each 4 ft. by 2 ft. 9 in., at Is. 
3d. a square foot? Ans. £6 17s. 6d. 

65. Find the rent of a farm of 250 A. 2 R. 16 P., at £1 12s. 4d. 
an acre. Ans. £406 2s. 6d. 1.5 far. 
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3 


6.76 



188 DUODSCIMALS. 



CHAPTER XVIII. 

DUODECIMALS. 

308. BnodecimaLi arc a system of compound nnmbers, 
sometimes nsed as measures of length, surface, and solidity. 

The foot, whether linear, square, or cubic, is the unit ; 
and the other denominations arise from successive divis- 
ions by 12. Hence the term dtiodecimahj dieodecim being 
the Latin for twelve. 

1 of any denomination in this system makes 12 of the next lower ; 
and, conversely, 12 of any denonunation make 1 of the next higher. 

Table. 

1 foot (ft.) = 12 primes, marked'. 
1 prime =12 seconds, marked". 
1 second =12 thirds, marked"'. 
1 third =12 fourths, marked"", &c. 

1"' =r 12"" 

1" = 12'" = 144"" 

1' = 12" = 144"' = 1728"" 

1ft. = 12' = 144" = 1728'" = 20736"" 

The marks used to distinguish the denominations 
(' " "' '"') are called In'dices (^'w^M^ar, Index). 

309. When used in connection ivith one dimension simply, as length 
or breadth, the prime, being -,V of a foot, is equivalent to 1 inch. 

When applied to surfaces, the prime, being iV of a foot, equals 12 
square inches. The second, being tV of tV of a foot, equals 1 sq. in. 

When applied to soHd contents, the prime, being iV of a foot, equals 
144 cubic inches ; the second = 12 cubic inches ; the third = 1 cubic 
inch. 
. ■ ■ - 

808. What are Duodecimals? Wbat istheonit? How do tbe other denomina- 
tions arise 7 Whence is the term duodecimals derived? Eecite the Table. What 
are the marks used to distingnish the denominations called?— 809. What ia the prime 
equivalent to, when used in connection with one dimension simplj ? When applied 
to surfaces? When applied to solid contents?— 810. How are duodecimals added, 
eabtraeted, multiplied, and divided ? 
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310. Duodecimals may be added, subtracted, multi- 
plied, and divided, like other compound numbers. 

EXAMPLES FOB PBAOTIOE. 
W . (8) 

Add 1ft. 11' 6" 10"' 7"" Multiply 6' 8" 9"' 

4it. 9' r 11'" 6"" Bj 12 

^i' ?» t!n ?;;;; avm. e*. s' 9* o'" 



2 ft. 0' 6" 3'" 9"" 



^7W. 9 ft. 


9'. 


5" 


11"' 0"" 


From 8 ft. 
Take 5 ft. 


1' 

0' 


(2) 
0" 

4" 


6'" 10"" 
9'" 11"" 


Ans, 3 ft. 


0' 


r 


8'" 11"" 



Divide 9 ft. 1" 4"' by 32. 
4) 9 ft. 0' 1" 4' 



\ni 



^7W. Oft. 8' 4" 6"' 6"" 



8) 2 ft. 8' 0" 4' 



6. Find the sum of 3 ft. 1" 5"", 16 ft. 6' 7'", 19 ft. 8' 9" 11"' 
11"", 10' 5" 8"", and 5 ft. 7" 11"'. Am. 45 ft. 2' 7"'. 

6. From 25 ft. 1" take 16 ft. 8' 9'" 8"". Ans. 8 ft. 9' 2"' 4"". 

7. Multiply 3 ft. 6' 5" 7'" by 12, Ans. 42 ft. 5' 7". 

8. Divide 6 ft. 4"' 10"" by.31. Ans. 2' 3" 10"' 7"" + . 

9. From 100 ft. subtrax5t 7 times 8' 9"'. Ans. 95 ft. 8' 6" 9'". 

10. From 59 ft. take ^^ of 6 ft. 6". Ans. 58 ft. 7' 5" 7"' 6"". 

11. Add 865 ft. 1' 7" 9'" 8"", 521ft. 10' 10" 11'", 605 ft. 8' 8" 
1'", and 731 a 8' 8"' 4"". A'M. 2224 ft. 8" 6"'. 

12. What is the sum of 14 ft. 5' 6'" 9"" and 11' 11" 10"' 10"" ? 
What is their difference ? 

18. What is the sum, and what the difference, of 47 ft. 1' 1" 
1'" and 18 ft. 11' 11" 11'" ? Of 10' 10" 10'" and 10" 10'" 10"" ? 

14. From the sum of 8' 9" 8"' and 10' 10" 10'" take the sum 
of 4' 8" 9"" and 11" 8"' 3"". Ans. 1 ft 2' 9"'. 

15. Multiply by 36 the sum of 8" 8'", 4' 9", and 2 ft. 3' 4" 7'". 
Divide the product by 7. Ans. 14 ft. 9" 5"' 1"" + . 

16. What is the sum of 100 ft. 8' 8", 135 ft. 1" 9"', 65 ft. 9' 2" 
7'", 45 ft. 3' 3", and 200 ft. 6' 6" 8'"? 

17. Which is greater, i of 10 ft. 6" 7'" or ^ of 80 ft. 1' 1", and 
how much ? 
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311. Multiplication op Duodecimals by Duodeci- 
MAUB. — 1 ft. is the unit. Hence, multiplying by 1 ft. is 
simply multiplying by 1, and the denomination of the 
product will be the same as that of the multiplicand. 
3' X 1 ft. = 3'. 

l' = ^ft. Hence, multiplying by 1' is multiplying 
by -jJy, and the denomination of the product will be one 
degre#lower than that of the multiplicand. 3' x 1' = 3". 

1" = ^ of ^ ft. Hence, multiplying by 1" is multiply- 
ing by ^ of ^, and the denomination of the product 
will be two degrees lower than that of the multiplicand. 
3' X 1" = 3'". 

1'" = 3^1^ of ^ of ^ of a ft. Hence, multiplying by 
1'" is multiplying by ^ of ^ of ^, and the denomina- 
tion of the product will be three degrees lower than that 
of the multiplicand. 3' x 1'" = 3"". 

From the above it will be seen that ITie index of a prod- 
uct eqiccUs the sum of the indices of its factors. 

Thus 6' X 3' = 18" ; 6' x 3" = 18"' ; 6" x 8' = 18'" ; 6" x 8" = 18"". 

Example.— Multiply 14 ft. Y 8" by 2 ft. 6'. 

Set the multiplier under the multipli- ^^ ^ ^ gtr 

cand, with their right-hand terms in line. 9 A- ft' 

B^n to multiply at the right, reducing "*• 

and carrying as in compound multiplica- 7 ft. 3' 10" 0"' 

tion. 29 ft. 3' 4" 

next product. 7x6= 42 , and 4 

carried makes 46" = 3' 10" ; write down 10", and carry 3' to the next 

product. 14 ft. X 6' = 84', and 3' carried makes 87' = 7 ft. 8'. 

Next multiply by 2 ft., remembering that, when we multiply by feet, 
the product is of the same denomination as the multiplicand. Set the 
terms of this product under like denominations in the former one. Final- 
ly, add the partial products. 

312. Rule. — 1. Write the multiplier under the mtdti- 
plicand, with their right-hand terms in line, 

811. How does the denomination of the product compare with that of the mul- 
tiplicand, when we multiply by 1 ft ? When we multiply by V ? When we multi- 
ply by V^f When we miQtipIy by V^^ ? What rule is hence deduced, for the index 
of a product ? Solve and explain the given example.— 812. Becite the role for the 
moltiplication of duodecimals. 
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2. Seginning at the rights muLtiply hy each term of 
the multiplier^ giving each product an index equal to the 
sum, of the indices of its factors^ and reducing and carry- 
ing as in compound multiplication. Write terms of the 
same denomination in the partial products in the same 
column^ and finally add the partial products, 

EXAMPLES FOB PBAOTIOE. 

1. Multiply 3 ft. r 2" by 7 ft. 6' 3". Ans. 27 ft. 7" 9'" 6"". 

2. Multiply 7 ft. 8' 9" by 6 ft. 4' 3" ; by 12 ft. 5' ; by 9 ft. 8". 
8. Multiply 6 ft. 9' T' by 4 ft. 2'. Ans. 28 ft. 3' 11" 2'". 

4. What is the area of a slab 7ft. 3' long and 2 ft. 11' broad ? 

5. What is the area of a hall 37 ft. 3' long by 10 ft. 7' wide ? 

6. How many square ft., &c., in a garden 100 ft. 6' by 39 ft. 7' ? 

7. How many square ft. in 12 boards, each 12 ft. 8' by 1ft. 9' ? 

Solve this and the next two eicamples by the above rale. Then prove the re- 
snlt by expresHing the primes as fVactions of a foot, moltiplTing, and reducing the 
Ihkction of a foot in the prodnct, if there is any, to primes, &a Thus, in Ex. 7 :— 
12ft.8' = 12|ft. lft.9' = Uft 

12| X If X 12 = sq. ft Ans. 

8. How many cubic feet, primes, &c., in a wall, 80 ft. 9' long, 
1 ft. 8' wide, and 3 ft. 4' high ? 

9. How many cubic feet in a pile of wood, 156 ft. long, 4 ft. 8' 
high, 6 ft. 4' wide ? How many cords ? An8. 36^ Cd. 

10. A room is 18 ft. long, 14 ft. 6' wide, 9 ft. 8' high. It con- 
tains four windows, each 6 ft. 6' by. 3 ft.; and two doors, each 
6 ft. 9' by 2 ft. 10'. What will be the cost of plastering said room, 
at 25c. per square yard ? Ans. $21.81. 

The four walls and ceiling are to be plastered. 

Two of the walls have an area of 18 ft. x 9 ft. 8' each. 

The two other walls have an area of 14 ft. 6' x 9 ft 8' each. 

The ceiling has an area of 18 ft x 14 ft. 6'. 

Deduct tcom. the sum of these areas, the areas of the windows and doors, which 
are not to be plastered : 4 windows, each 6ft 6^ x 8ft : 2 doors, each 6ft. 9' x 2ft 
10'. Beduoe the sq. feet to sq. yards, and multiply by the price. 

11. What will it cost to paint a house 42 ft. 6' deep, 28 ft. 6' 
wide, and 19ft. 6' high, at 24c. per square yard, no allowance 
being made for windows ? Ans. $73.84. 
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313. Division of Duodecimals by Duodecimals. 

In multiplying duodecimals, we assign to a product 
an index equal to the sum of the indices of its factors. 
Hence, in dividing, To find the index of the quotient^ we 
subtract the index of the divisor from that of the dividend. 

Thus, 18" -^ 6' = 3' ; 18'" -f- 6' = 3" ; 18"' -^ 6" = 3'. 

314. If the index of the divisor exceeds that of the 
dividend, reduce the dividend to the same denomination 
as the divisor, and the quotient will be feet. 

Example. — Divide 18 square feet by 6". 

18 ft. = 2592" 2592" -4- 6" = 432 ft. Arts, . 

Example.— Divide 21 sq. ft. 1" 9'" 6"" by 3 ft;. 7' 2". 

Write the divisor at the left of the dividend, as in other cases of com- 
pound division. Begin to divide at the left. 

.Uowaiice for thi 25 ft. 2' 2" Ans. 

primes in the divi- 
sor, which amount 
to more than half 
a foot, we write 7 ft 
as the first term in 
the quotient We 

then multiply the whole divisor by 1 ft., and subtract the product from 
the dividend. 

3 ft. is not contained in 1 ft., the first term of the new dividend ; hence 
we reduce 1 ft to primes, and add in 10'. Dividing 22' by 3 ft (making 
allowance, as above), we get 6'. Write 6' in the quotient, multiply the 
divisor by it, and subtract 

Dividing 10" by 8 ft, we get 3", which we write as the third term in 
the quotient Multiplying the divisor by this term and subtracting the 
product, we find there is no remainder. 

I^ on multiplying the divisor by any term of the quotient, the product 
is greater than the partial dividend, the quotient term must be diminished. 

316. Rttle. — 1. Divide the highest term of the divi- 
dend by that of the divisor, making it divisible, if neces- 

813. In dividing duodeeimals, how do we find the index of the quotient ^-314 
If the index of the divisor exceeds that of the dividend, how nmst we proceed ? 
Solve and explain the given example. In what case must the term placed in the 
qaotient he diminished ?— 815. Beoite the role for the division of duodedmals. 



25 ft. 2' 


2" 




1ft. 10' 
1ft. 9' 


6" 


9'" 6"" 
0'" 




10" 
10" 


9'" 6"" 
9'" 6"" 
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sary^ hy redticing it to a' lower denomination^ and adding 
in the given number of that denomination. Write the 
result in the quotient^ multiply the whole divisor by it^ and 
subtract the product from the dividend. 

2. Divide the highest term of the new dividend as 
before. Write the result in the quotient^ multiply the 
divisor by ity and subtract. Proceed thus till the division 
terminates^ or a quotient sufficierUly exact is obtained, 

EXAMPLES FOB PBAOTIOE. 

1. Divide 82 ft. 9' 9" by 7 ft. 3' 6". Ans, 4 ft. 6'. 

2. Divide 18 ft. 4' 6" by 8' 6" (§ 314). Ans, 63 ft. 

3. Divide 82 ft. 9' 9" by 29 ft. 2'. Arts. 1 ft. 1' 6". 

4. Divide 42 ft. 10' 10" 4'" by 6 ft. 1' 4". Ans, 1 ft. 3". 

5. Divide 9' 11" 8'" 6"" by 4" 8'". Ana. 28 ft. 2'. 

6. What is the breadth of a marble slab, whose area is 21 ft. 
1' 9", and its length 7 ft. 8' ? Ans. 2 ft. 11'. 

7. A carpenter bought 920 sq. ft. of boards. If their xmited 
length was 480 ft., what was their average breadth ? 

8. A board fence 6 ft. 4' high contains 510 fL 10' 8" of snrfaoe. 
How long is the fence ? ^n«. 80 ft. 8'. 

9. In digging a cellar 42 ft. 10' long and 12 ft. 6' wide, 4283 
en. ft. 4' of earth was thrown out. What was its depth ? 

Divide the solid contents, represented hy the amount of earth thrown oat, by 
the product of the two given dimensions. Ana. 8fL 

MiscBLLAinBons QtTBSTXONS. — ^When do we add, to find the difference 
of latitude between two places f To find the difference of longitude ? 
How is the difference of time found from, the difference of longitude? 
How is the difference of longitude found from the difference of time ? 

What is the unit of duodecimals ? What is meant by the indices of 
duodecimals? What is the index of the foot? Of the prime? How 
many inches are equal to a prime, when used in connection with length 
or width only? When used in connection with surface? With solid 
contents ? Recite the rule for multiplying duodecimals by duodecimiJs. 
How may the operation be proved? Recite the rule for dividing duo- 
decimals by duodecimals. How may the operation be proved? 

9 
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CHAPTER XIX. 



PERCENTAGE. 

316. Per cent, from the Latin words per centum^ means 
hy or on the hundred. One per cent, means one on every 
hundred^ or one hundredth ; it is written briefly 1^, and 
is equivalent to -j^^ or .01. Two per cent., 2 on 100, or 
two hundredths, is written 2 ^, and equals yf^ or .02. 

317. Any per cent, or number of hundredths may thus 
be written either as a common fraction or a decimal ; but 
the decimal form is prefen-ed, as easier to operate with. 

Any integral per cent, less than 100 is expressed by two decimal fig- 
ures. l% = .01. 10 % = .10. 

100 %, being |M, is written 1. ; 160 <|^ = 1.60 ; 200 <|^ = 2., &c. 

Any part of 1 ^ may be expressed by taking the like part of .01 : 
\% — \oi .01 = .006. 1% = f of .01 = .008Y6. 

Any part of 1 ^ that can not be exactly expressed as a decimal may 
be written as a conmion fraction after the phice of hundredths. Thus, 
i^ = .00i. i^ = .00i. 

318. The following examples will show how to ex- 
press different rates per cent, decimally : — 



H 


= 


.or 


12^ 


—7 


.12 


40^ 


= 


.40 


100^ 





1.00 


300^ 


: 


3.00 



525^ = 5.25 

i^ = .005 

i^ = .OOi 

\i = .002 



i^ = .00126 

4^^ = .041 

16i^ = .1575 

23|^ = .234 

80^^ = .307 



H = .ooi 

In the case of an integral per cent., the decimal point must not be 
prefixed when the sign % or the words per cent, are used. 26 % is very 
different from .25 <i^ ; the former being equivalent to i% or i,— the latter 
to -A% of lio, or 4io. 

81 fi. What is the expression per cent, derived from? What does it mean? 
What does one per cent, mean? How is it written? To what is it eqnivalent? 
Two per cent ?— 817. How may any per cent be written ? Which form is preferred, 
and why ? , How many decimal figures are required to express any Integral per cent 
.less tlian 100? How is 100 per cent written decimally? 150 per cent ? 200 per 
cent ? How may any part of 1 per cent be expressed? How may- any«part of 1 
per cent that can not be exactly expressed as a decimal be written ?HB18weGive ex- 
amples of tly? mode of expressing different rates. What caution is given in the case 
of an integiW per cent ? 
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319. EzEBoiss. 

1. Write the following rates per cent, as decimals: 6 j^ ; 4f ^ 
25^; 101^; i^; 18^; \^; 200^; i^; S^^; SfJ^; 80^ 
50i^; 425^; 42^; 5f^; 9^; Aj«^; 81fj^; 16*Ji^; »e|J« 
812^; 531^; t^^^; lOOJ^; 1000^. 

2. Bead the following as so many per cent. : .0825 (fiight a/nd 
a quarter per cent) \ .04; 2.00 (two hundred }0; .17; .106; .20; 
4.00; .1176; .83i; 8.38*; .03i; .061; .062; .074 (7f^; .094; 
1.16; .008; 8.00; .00*; ,0003 (three hundredths of 1 ^ ; .0007. 

8. What per cent, is each of the following common fractions 
equivalent to? i (Annex two naughts to the numerator^ and 
divide hy the denominator: 1.00 -i- 2 = .60 == 50^; *; \\ *; 

.t5 t5 «i t5 tr? t!?» *» T? fJ «5 "wJ »? A"5 tb"? A"? TlrJ A* 
4. What common fraction is each of the following equivalent 

to? 25^(=^ = i); ij^(=iofTiTr = TJir); ^)«; ^ii 
U^; 20j^; 10^; 40^; 60^; 12^; 4^; 8^; *J^; *J^; 9jf ; 
161^; 15^; 60^; 18^; |^; i^; 28^; 200^; ijf. 

320. In connection with the Bubject of Percentage, 
three things are to be considered : — 

1. The Aate, or number of hundredths taken. 

2. The Base, or number of which the hundredths are 
taken. 

3. The Percentage^ or number obtained by taking cer- 
tain hundredths of the base. 

Two of these being known, the third can be found 'y 
for the Percentage is the product of the Base and Kate. 
Example 1. — How much is 7^ of tie.SS ? 

Here the base and rate are ^ven, and the per- 
centage is required. 1% ia yJi/. Taking tJt is $16.85 
equivalent to multiplying by ^Is (§ 161). Hence we qY 
multiply the base, $16.86, by .07 (the rate expressed * 
decimally), and point off the product as in multipli- •^^**» f 1.1790 
cation of decimals. 



820l How many things are to he considered in connection with the subject of 
Percentage t Name them, and define each. What relation suhBista between the- 
Percentage, Base, and Bate? Show this frqm Example 1. 
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It win be seen firom this example that the percentage is the prodnet 
of Ifae base and rate. 

Example 2. — ^What per cent, of tl 6.85 is 11.1795 ? 

Here the percentage (the product) and the ^^ q^x i i7qk / t^*T 

base (one of its fiuston) are given, and the rate ^^'^^ Vi-roK ^ 
(the other fiustor) is lequired. Divide the prod- ii_^ 

net by the given fiustor, and the quotient inSL be ^^^^ tj ^ 

the required fiu;tor(§ 89). ^ 

ExAMPUB 3. — $1.1795 is 7^ of what number? 

Here again the product and one fiustor ai« g^en, 
,67) $1.1795 and the other fiwtor is required. Divide the iHoducti 
.^nt. $16.85 $1-1796, by the given fiustor, 7 %^ expressed decimally ; 
* and point off the quotient as in (fivision of dedmals. 

881. RuiiSa. — L To find the pereentagey muUiply the 
base by the rate eaqpreseed decimaUy. 

n. lb find the raUy divide the percentage by the base; 
ihefigures of the quotient to the hundredth^ place iruhtr 
eiee wiU denote the rate fty and the remaining figures, if 
any, the decimal of Ifl. 

TEL To find the bcuCj divide the percentage by the rate 
eaqmseed dectmdSLy, Hence these formulas : — 

Pkbcebtaos = Bask x Bate 



Baxb = — Base = 



Base Baxe 

Fboop. — ^Ihese rales may be used to prove one another. Thus :- 

IT tiie percentage has been fiiund by Bnle L, Avide it by the nte^ 
oordfing to Rule TIL, and see whether the given base icBQlt& 

If the rate has been fiNmd by Bnle IL, multiply the base by i^ aoeord- 
iqg to Bale L, snd see whether the ^ven percentage results. 

If tiie base has been found by Bide TIT., muhqply it by the late, ae- 
eorffing to Bole L, and see vriieUier the gn^n percentage lesnltaL 

Be very carefiil to place the dedmal point oonectly. 

S2S. EZAMPI.SS FOB Pkaotiob. 

1. Howiimchisl5«^af £10 4a. 6d.f 

By § 285, £10 4& 6d. = £10.225. £10.225 x .15 = £L53375. 

By §284, £1.53375 = £1 10a. 8d. .4 fio: ^Isul 

S^fadnKcS. £zpliteSz.a.—«n.]lecite Ike rale ftr 
IbrfladiagflMnte. IbrflnfflBstke 
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2. How mncli is 50 ^ of £64 18s. 8d. 9 Am. £82 90. 4cL 

60 % being i, the shortest way is to take ^ at once. 

So, for 83^ % take f For 12^ % take i. 

For26jf " i. ForlOjf " -Ar- 

For 20 5^ " i. ForSJjif " tV- 

Foriejjr " i. ForSjr « A. 



12. Find 9 ^ of $996. 

13. 25 ^ of 78 bn. 2 pk. 

14. 6i^of$r5. 

15. 24^ of £10 10s. 

16. 8f^of 33cwt. 81b. 

17. 30}^ of $122.50. 

18. 12i^of£8 ls.4d. 

19. 18} ^ of $240,505. 

20. 100^ of 16 lb. 5 0Z.1 dr. 

500^ of 7. 840^of28J. 
JShim of answers, 292.6975. 



3. Find 6 ^ of $1000. Ans. 

4. 8^ of $28.98. Ans, $2,318. 

5. J^ of £120. Ans. 6s. 

6. 4f ^ of 75 gal. Ans. 3.3 gal. 

7. IItV ^ of 3 yd. Ans. 11.988 in. 

8. 37i ^ of $60,005. Ans. $22.60 + . 

9. 20^ of £10 5d. ' Ans. £2 Id. 

10. i^ of 9171 acres. Ans. 30.67 A. 

11. 2i^ of 60 gain. Ans. Ig. 5s. 3d. 

21. Find 38^ of 4. 97^ of 16. 
365j^ofi. 92^ off 

22. Find the percentage on $987634.37 at each of the follow- 
ing rates: i^; 2i^; i^; 3i^; |^; 6|^; 25^; 412^; 900^; 
43 ^. Sum of answers, $13760215.86 + . 

23. A farmer, raising 1097 bu. of wheat, gives 10^ of it for 
thrashing, and sells 10 ^ of the remainder. How mnch is left ? 

24. A merchant, who had $6480 invested in business, lost 75 ^ 
of it. How mnch did he save ? Ans. $1620. 

26. A and B invested $100 each in speculations. A lost 100 ^ 
of his investment, and B made 200 ^ on his. How much better 
off was B than A on these speculations ? 

26. If 36 ^ of the contents leak out of a hhd. of molasses, how 
many gallons will be left ? Ans, 40.82 gal. 

27. A coal-dealer bought 17180 tons of coal; he sold 62^ of 

it at $6.75 a ton, and the rest at $7. How much did the whole 
bring? Ans. $117597.10. 

28. What is the sum of i^ of $40 and .3^ of $80? 

29. A California miner, having obtained 15^ lb. of gold dust, 
finds that it loses 5 ^ in refining, and pays 6 ^ for coining. What 
weight should he receive after it is coined ? 
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80. 'Whatji^ is 1 of 20? (Ex. 2, p. 196.) 

81. .048 of 240 9 Ans. .02^. 



82. $117 of $900? 

83. 200 bu. of 60 bu. ? 

84. 8s. of £100?* 

85. $2.25 of $112.50? 

86. 2s. 9d. of £2 15s. ? 

37. 8 3 of 26ft? 

38. 1.6 pt. of 40 gal. ? 
89. $8,786 of $1248? 



Ans, 18^. 
Ans. 400^. 
Ans. .15^. 

Ans. 2^. 

Ans. 5^. 

Ans. ifi. 

Ans. i^. 



40. What 5$ of lis 1? 

41. What ^ of (is i? 

42. What^of f isi? 

48. What^ofl600islOOO? 

44. Whatsis $6 of $18? 

45. $86.10 of $902.50 ? 

46. 76 trees of 400 trees? 

47. 1 of 10000 ? 

48. 6 mills of Idime? 

49. 2 cwt. of 100 tons ? 



Ans. .007^. 

50. What ^ of a long ton is a common ton ? * Ans. 89f ^. 

51. What ^ is a pound Troy of a ponnd avoir. ? * Ans. 82f ^. 
62. What ^ is an ounce Troy of an ounce avoir. ? Ans. 109f ^. 
58. What ^ is the wine gaL of the beer gal. ? Ans. 81^^. 

54. A lady divides $800 among her three sons, giving the first 
$100, the second $25, and the third the rest. What per cent, of 
the whole does each receive ? 

55. A person owns a house and lot worth $5500. The lot is 
worth $1000 ; what f^ is that of the value of the house ? 



66. 25 is 4^ of what? Ans. 625. 

67. $10 is 12 ^ of what ? $88i. 

58. 9s. is i ^ of what ? £90. 

59. 17 qt. is 8} ^ of«what ? 60 gal. 

60. 20c. is .01 ^ of what ? $2000. 

61. 1.251b. is i^ of what? 5 cwt 

62. Is. is 8^^ of what? £1 10s. 

68. $40 is 150 ^ of what ? $26f . 
72. A farmer keeps 25 ^ of his sheep in one field, 15 ^ in 

another, and the rest, numbering 48, in a third. How man7 
sheep has he ? Ans. 80 sheep. 

78. A collector, who gets 8 ^ for his services, makes $88.88 b7 
collecting a certain bill. How large is the biU, and how much 
must he pay over to his employer ? Ztut ans. $1077.67. 

74. Of what number is i ^ of 90 three hundred ^ ? Ans. .15. 

* Beforo diyiding, redaee dividMid and dlTlMn: to tlie aame denomiBation. 



64. $56 is 14^ of what? 
66. $81.50 is 100^ of what? 

66. 21c. is .8 ^ of what ? 

67. 1200 is 40^ of what? 

68. 28.8 bu. is 2|^ of what? 

69. $456.75 is 105^ of what? 

70. I^of240is80^ofwhat? 

71. 10^ofd00is5^ofwhat? 
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T5. The deaths in a certain county average 320 a month, and 
the nnmber of deaths each year is 8 ^ of the population. What 
is the population ? Ans. 128000. 

76. A person worth 140000 gave 80 j^ of it to his son, and this 
amount was T5 ^ of what his son had before. How much had the 
son after receiving the father's gift t Ans, $28000. 

323. To find the b(Z8e, the rate and the sum or differ- 
ence of the percentage and base being given. 

Example 1. — ^A farmer, having a certain number of 
sheep, bought 33 J ^ of that number more, and then had 
256. How large was his flock at first ? 

As he increased his flock by 83Jjf of iaa j ooi — iQQirf _ 

itself; he must then have had ISSJ^ of ^^ + *^^* -- ^^^*^ — 

the original number or base. As 266 is 1.88^ = IJ^ _ |- 

133^^ of the base, to find the base, di- 256 -r- 1 = 192 

vide 266 by 1.33i, «r ^ equivalent J ^^ 192 sheep. 

(Rule HI. § 821). ^ 

Example 2. — ^A farmer, baTing a certain number of 
sheep, sold 33^^ of them, and then had 128 left. How- 
large was his .flock at first ? 

100 — 88)- = 66} 4 As he sold 88} ^ of Ids flock, he must 

-«« <• _ flfii — ± have had left 66§ % of the original number or 

?oo ~o % Z, ^*se. As 128 is 66§ % of the base, to find the 

128 -5- f = 192 base, divide 128 by .66J or its equivalent J 

Am. 19d sheep. (Rule III § 321). 

BuLE. — Divide the given number by 1 increased or 
diminished by the rate expressed decimaUy^ according as 
the sum or difference of the percentage and base is given. 

77. When I add to a certain number 25 ^ of itself I get 640 ; 
what is the nnmber ? Ans. 432. 

78. What number is that which diminished by i ^ of itself is 
778.09? Am. 782. 

79. A gentleman, having bought a house, spent 10 ^ of the 
purchase price in repairs, and then found that the whole cost was 
$8800 ? What was the purchase price ? 

828. In fitead of the percentage, what may be given, with the rate, to find the 
base ? Explain Examples 1 and 2. Becite the rule for finding the base, the rate 
and the sum or difference of the percentage and base being given. 
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80. A merchant, having lost 7 ^ of his capital, has $23250 left ; 
wliat was his capital ? 

81. A farmer set ont some apple-trees; 5^ of them died the 
next summer, and 8^ the following winter; 138 lived. How 
many trees did he set ont 1- Ans. 150 trees. 

82. A lady spent 75 ^ of her money for a cloak, and 5 ^ for 
gloves ; she then had $16 left How mnch did. she have at first ? 

324. Appucatioks op PERCEirrAGB. — ^The rules of 
Percentage are applied in many of the most common 
mercantile transactions. They form the basis of com- 
putations in Profit an^ Loss, Interest, Discount, Commis- 
sion, Bankiiiptcy, Insurance, Assessment of Taxes, <fec. 

Profit and IiOM. 

3ii5. Profit (or gain) and Loss are generally reckoned 
at a certain per cent, of the cost. 
The coat is the base. 

The per cent, of profit or loss is the rate. 
The amount of profit or loss is the percentage. 

326. Hence, applying the Rules of Percentage (§ 321), 

pEOFrr or Loss = Cost x Bate 

• 

Rate = ^^^^^ ^^ ^^ Cost = ^^^Q^^ ^^ Lo^^ 

Cost Bats 

327. When the cost and selling price are given^ their 
difference wiU he the profit or loss^ — profit if the selling 
price is the greater, loss if the cost is the greater, 

328. To find the selling price, — when there is profit, 
add it to the cost / when there is loss, subtract it from 
the cost, 

824. What Is said of the application of the rnles of Percentage ? In what do 
they fomi the basis of computations ?— ^25. How are Profit and Loss generally reck- 
oned ? What corresponds to the base ? What, to the rate ? What, to the pweerU- 
a0r«?— 826. Giye the formnlas that apply.— ^2T. When the cost and selling price are 
given, what will their dilTerence be ?— 828. How do you find the selling price, when 
there is profit ? When there is loss ? 



PBOFIT AND LOSS. 201 

EXAMPLES FOB PBAOTIOE. 

Find the pbofit or loss, 

1. On goods that cost 1145, Bold at 8 ^ advance. Am, $4.86 pr. 

2. On goods oosting £2500, sold at 4}^ loss. Ana. £112 lOs. 
8. On farnitnre bought for $850.75, sold at 7^ below cost 

4. On paper costing $1485.50, and sold at a profit of 16 ^. 

5. On coal bought for $9020, and sold at a loss of 6}^. 

6. On tea sold at ^^ below cost, which was $666.66. 
Find the ssLUNa pbioe of goods, 

7. Bought at $88.65, sold at ^^ below cost. Ans. $85,695. 

8. Bought at £120, and sold at 8fl^ advance. Ans. £129 12s. 

9. Sold at 20^ below cost, bought for $18000. 

10. Sold at lOf^ above their cost, which was $5050. 
Imd the bate ^ of profit or loss on goods, 

11. Bought for $13000, sold at a profit of $292.50. Ans. 2i^. 

12. Bought for $80, sold for $60. Ans. 25 ^. 
18. Bought for $118.25, sold so as to gain $118.25. 

14. Bought for $5601.80, sold so as to lose $2800.65. 

15. Bought for £250, sold for £200 (§ 827). Ans. 20 ^ loss. 

16. Bought for $1250, sold for $1875. Ans. 10 ^ prof. 

17. Sold for $1090, bought for $1000. Ans. 9^ prof. 

18. Sold for $245.18, bought for $285.75. 
10. Bought for $800, and sold for $894.40. 

20. Bought for $740, and sold for $627.15. 

21. Bought for $815, and sold for $220.05. 

22. Bought for $850.50, and sold for $701. 

23. Sold for $540, at a profit of $40. Ans. 8^. 

24. Sold for $600.85i, at a loss of $26.64}. Ans. 4J^. 

25. Sold for $200, at a loss of $100. 
Find the cost of goods, 

26. Sold at a profit of $40, bemg 20 ^ on the cost. Ans. $200. 

27. Sold at 7^ below cost, at a loss of $350. Ans. $^000. 

28. Sold at 12i^ above cost, at a profit of $240. Ans. $1920. 

29. Sold BO as to lose $58, and i^ of cost. 
80. Sold so as to gam $10.50, and i^ of cost. 

9* 



202 PBOFIT AND LOSS. 

S29. lo find the cost^ token the selling price and rate 
of profit or loss are given. 

Example 1. — ^A sold a horse for $175, and by so doing 
gained 40 ^. What did the horse cost ? 

This question is analogous to Example Ij § 823, under Percentage. 
As he gained 40% of the cost, the selling price mn .l. ah — i An <£ 
must have been 100 + 40, or 140, % of the *"" "*" *" — ^ TIk 
cost The question then becomes, 1176 is 1 «o ■*" 1-40 _ 120 
140 % of what number ? (Bule IIL, § 821^ Arts. $125. 

Example 2. — A sold a horse for $175, and by so doing 
lost 40 j^. What did the horse cost ? 

200 40 = 60^1^ ^^ ^^ analogous to Ex. 2, §823. As he 

^*7fl ' fin — 9Q1 A ^^^ ^^ ^ ^^ ^® ^^^^ ^^ selling price must have 

Ana, f 291.o6f tion then becomes, $176 is 60 j^ of what number ? 

Rule. — Divide the selling price hy 1 increased by the 
rate of profit^ or diminished hy the rate ofloss^ expressed 
decimally. 

81. By selling a honse and lot for $6790, the owner lost 3^^. 
What was their cost ? Am, $6000. 

32. Sold 617 barrels of flour for $8.10 a barrel, at a profit of 
8^. What was the whole cost? -4/m. $3877.60. 

33. Sold 1100 tons of coal for £1361 6s., thereby losing 1^. 
What was the cost per ton ? Am, £l 6s. 

34. Some linen was sold for 61ic. a yd., at a loss of 6 j^. What 
was the cost of 7 pieces of this linen, averaging 13 yd. to tlie 
piece? Am. $59.16. 

86. Sold a book-ciase for £15, and some books for £33 2s. 6d., 
and thereby gained 20i^. What was the cost of case and 
hooks ? Am. £40 4d. 3 far. + 

36. D bought 6000 bu. of com, but lost 10 ^ of it by fire ; he 
sold what was left for $3408.75, and by so doing gained 1 ^ on its 
cost. What did he give for the 5000 bu. ? Am. $3750. 

37. Selhng price, $4773.75 ; gain, i^; required, the cost. 

829. Explain Examples 1 and 2. Becite the role for finding the cost, when the 
selling price and the rate of profit or loss are giyen. 
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330. To find the rcOe of profit or loss at a proposed 
selling price^ when the actual selling price and rate of 
profit or loss are given. 

Ex. — If, by selling a cow for $60, 1 gain 20 j^, what ^ 
would I have gained or lost by selling her for $25 ? 

first find the cost, § 829 : $50 -^ 1.2Q = $60, cost. 

Then find the gain or loss at the 

proposed selling price : $50 — $25 = $25, loss. 

Find the rate, by dividing; the loss 

by the cost : 25 -f- 60 = 50 ^ loss. Ans. 

Rule. — From the selling price obtain the cost (§ 329) ; 
then find the gain or loss at the proposed selling price hy 
subtraction^ and divide it hy the cost, 

88. A profit of 4^ is realized b^ selling some cloths for $228.80 ; 
had they been sold for $216.60, what ^ would have been gained or 
lost? Ana. 2-^ lost 

89. Some grain is sold for $1885, at a loss of 11 ^ ; whatamoiuit 
would have been gained or lost, and what ^, if it had been sold 
for $8000? Last am, 100^ gd. 

40. By selling some goods at $1587.90, a profit of 12} ^ was 
realized ; what per cent, wonld have been gdned or lost, if they 
had sold for $1651.65 ? Ans, 21 ^ gd. 

41. 2i^ was lost by selling a farm for $18650 ; what ^ wonld 
have been gained or lost by selling it for $18986 ? 

42. If by selling some wood for $850 I made 100^, what ^ 
wonld I have gained by selling it for $1275 ? 

48. Sold a house for $1000, thereby making $200; what would 
I have had to sell it for, to gain 60 ^ ? 

44. By selling some goods for $4759.79, f- of 1 ^ was gained. 
What would these goods have had to be sold for, to realize a profit 
of7j^? Ana, $5085.71. 

45. A merchant bought 820 barrels of flour at $7.50 a barrel, 
and sold them at a loss of 10 ^. How much did he lose ? 

820. Explain the given example. Beclte the rale for finding the rate of profit 
or loss at a proposed selling price,, when the actual selling price and rate of profit or 
loss are giyen. 
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46. Bought 800 yd. merino at $2.25 a yd., and sold the same 
at $2.50 a yd. How mnch was gained, and what ^ ? 

47. Twenty-five coi*ds of wood were bought at $4.50 a cord, 
and sold at an advance of 25 ^. 40 ^ of the bill was paid in cash ; 
how mnch remained to be ps&d? ^7i«. $84,875. 

48. Bought a lot for $600, fenced it for $50, and built a house 
on it for $1550. Sold the whole at a profit of 8}^ ; what did it 
bring? An8, $2881.50. 

49. A buys $1000 worth of goods, which he sells to B at a 
gain of 5 ^. B sells them to at a profit of 5 ^, and sells them 
to D at a like profit What did they cost D ? Ans. $1157.625. 

50. S sells T some goods that cost him $1480, at a loss of 
8^ ^. A few days afterwards, T sells them back again to S at a 
gain of 8^^. How much less does S pay for them the second 
time than the first? Ans, $1.81 +. 

51. P buys an article for £50 18s. 6d., and sells it to Q at a 
profit of 10 ^. Q in turn sells it to B at a loss of 10 ^. What ^ 
of the original cost does R pay ? An$, 99 ^. 

52. If a person buys 600 barrels of fiour at $9.25 a barrel, and 
sells 88^ ^ of the same at a profit of 10 ^, and the rest at a profit 
of 12i ^, how much will he receive in aU, and what ^ will he gain 
on the whole? Zcut ans, llf ^. 

63. Bought 8000 bu. of wheat at $1.60 a bushel. Sold 10 per 
cent, of it at a loss of 8 ^, 50 per cent, of it at a gain of 10^, and 
the rest at a gain of 2 ^. How much was made on the whole, and 
what per cent. ? Atis. $48, and 1 ^. 

64. Sold some muslin for $199.50, at a loss of i ^ ; some linen 
for $148.50, at a loss of 1 ^ ; some doth for $520, at a profit of 
4^. What did the muslin, linen, and doth cost? Ans. $850. 

55. Sold a horse for $198, at a loss of 10^. Bought 8 cows for 
$185. What must I sell the cows for apiece, to make up the loss 
on the horse and $44 besides ? Ans, $67. 

56. The difference between 50^ and 71 ^ of a certain number 
is 525. What is the number ? 

57. A house that cost $5000, was repaired at an expense of 
$1000. It was then sold for $7500 ; what was the gain or loss ^ ? 



INTEBEST. 205 



CHAPTER XX. 

INTEREST. 

331. Interest is what is paid for the use of money. 
The Principal is the money used, for which interest is 

paid. 

The Bate is the number of dollars paid for the use of 
$100 for a certain time, usually for a year {per annum). 
It is written and operated with as so many per cent. 
When no time is mentioned with the rate, a year is meant. 

The Amount is the sum of the principal and interest. 

I borrow $100 for a jear, and pay $6 for its use ; the Principal is 
$100, the Interest $6, the Rate 6 %, the Amount $106. 

332. Interest is distinguished as Simple and Compound. 
It is called Simple, when reckoned on the principal only ; 
Compound, when allowed on interest as well as principal. 
When the word interest is used alone. Simple Interest is 
meant. 

333. There is a rate of interest fixed by law, called the 
Legal Bate, for cases in which no other rate is specified. 
Parties may always agree on a lower rate than the Legal 
Rate, and in %ome of the states on a higher one ; but 
there is generally a limit fixed, beyond which the taking 
of interest is forbidden under certain penalties — ^the of- 
fence being called Usury. 

The legal rate in England and France is 6 5^ ; in Can- 
ada, Nova Scotia, and Ireland, 6 ^. In all of the United 
States it is 6 ^, except the following : Louisiana, 5 ^ ; New 
York, Michigan, Wisconsin, Minnesota, South Carolina, 

831. What is Interest? What Is tne Frtnclpair What Is the Bfttef How is 
the Eate written and operated with ? Wliat is the Amoimt f IlhiBtrate tbese defl- 
nitloDs.— 882. How Is interest dlstfngnished ? When is it called Simple f When, 
Compound ?— 888. What Is meant hy the Legal Bate ? May the parties ogkree on a 
lower rate than the legal one ? On a higher one 1 What is UmiTy ? In what ooan- 
tries is the legal rate 6 per cent f In what, per cent ? In which of the United 
States Is it 5 per cent f In which, T per cent i In which, 8 per coit f In wMcib, 
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and Georgia, 1 ^ ; Alabama, Florida, Mississippi, and 
Texas, 8^; California and Kansas, 10^; Oregon, 12^^^. 

334. Interest is an application of Percentage, the ad- 
ditional element of tifne being introduced. The principal 
is the base ; the interest is the percentage, reckoned at a 
certain rate,ybr a certain time. 

To find the Interest. 

335. Case I. — To find the interest for any number of 
yeara^ when the principal and rate are given. 

Ex. 1. — What is the interest of $124.50, for 1 year, 

at 6^? 

That is, what is 6 ^, or y^, of $124.60 ? Taking $124.50 Prin. 
xJ^ is equiyalent to multiplying by ji^. Hence, »06 Bate, 

multiply the principal by .06. $T.4700 Int 

Ex. 2. — Find the amount of $124.50, at 6^ for 5 years. 
A-i OA K(\ i>r\-n ^"^d *^® interest for 1 yr. as above, 

06 Rate* *'^-^'^- ^^^ ^ y^- ** ^^^ ^ ^ *^®® ^'^•'^'^ ' 
and, as the amount is required, add the 

7.4700 Int. 1 yr. principal to the last product 

5 In stead of multiplying by the rate and 

87.3500 Int. 5 yr. years separately, it sometimes saves work 

124*50 Prin ' *^ multiply by their product Thus, in 

- ' Example 2, it would be shorter to multi- 

$161.85 Amt 5 yr. piy by .80 than by .06 and 6. 

Rule. — MvUiply the principal hy the rate per annum 
eoipressed decimally, and that product by the number of 
years. 

Aliquot parts of a year may be expressed fractionally. Thus, 5 yr. 
6 mo. = 6^yr. See Table, page 186. 

336. So, when the rate is given by the tnoftih^ the interest may be 
found for any number of months, 5y muU^ying the principal hy the raie 
per m(mi0i expressed dedmaUy, aaid that produd hy the number of months, 

337. JFbr the Amount, add ths principal to the interest. 

10 per oent ? In which, 12^ per cent f In the rest ?--884. Of what la Interest an ap- 
plication ? What additional element is Introdnoed ?— S85l What is Case L ? Explain 
Example 1. Go through Example 2. Becite the mle. How may aliqnot parts of 
a year be expressed?— 83& When the rate Is gfven by the month, how may the in- 
tmst be found for any number of months f— 687. How is the amount found ? 
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EXAMPLES FOB PBAOTIOB. 

1. Find the interest of $1, at 3t^, for 3 yeai-s. Ans. lOo. 

2. Find the amount of $640, at 7 ^, for 9 yr. Am. $880.20. 

3. Find the interest of $90, at 4^ ^, for 6 yr. Ans. 24.80. 

4. Find the amount of £1400, at S^, for 2Jyr. Am. £1680. 
6. Find the interest of $826, at 6i ^, for 4 yr. Ans. $206.26. 

6. What is the interest of $33120.01, for 5 yr., at 6 ^ ? 

7. What is the interest of $987.41, for 13 yr., at 7 J^ ? 

8. Find the interest of $69682.67, at 6 ^, for 2J years. 

9. Find the amount of $9812.17, at 4f^, for 4 years. 

10. Find the amount of $700, at 6 j^, for 2 yr. 6 mo. (2J yr.). 

11. Find the amount of $820, at 3^, for 4yr. 4 mo. (4tyr.). 

12. Find the amount of $660, at 6 ^, for 3 yr. 8 mo. 

13. What is the interest of $60.50, for 3 months, at 1 ^ a 
month ? (See § 336.) Ans. $1,816. 

14. What is the amount of $12198.76, for 2 months, at |^ a 
month? Ans. $12381.73. 

16. What is the interest of £600, at ^^ a month, from Jan. 1 
to April 1 of the same year ? Ans. £9. 

16. What is the amount of $8250, from April 3, 1861, to April 
8, 1866, at 6f ^ per annum? Ans. $10621.876. 

17. Borrowed, Jan. 1, 1865, in California, $900 (no rate speci- 
fied). What amount must be repaid, Jan. 1, 1866 ? Ans. $909. 

18. A owes B interest on $460, from Feb. 2 to Oct. 2 ; B owes 
A interest on $675, from April 2 to Oct. 2. What is the balance 
of interest, and to whom is it due, the rate being ^^ a month ? 

Ans. 75c., to B. 

19. What is the interest on $68.40, at 4i^, for 4yr. 2 mo. 
(41 yr.) ? On $712, for 6 yr. 3 mo., at 6 ^ ? On $2688.88, at 6J ^, 
for 1 yr. 6 mo. ? On $1263.26, for 6 mo., at 1 ^ a month? 

Sum of answers, $560.1783. 

20. Loaned, New York, Feb. 1, 1864, $1060. What amount 
should I receive for loan and interest, M^ch 1, 1866? 

21. 0, living in Canada, owes $600 with interest for 8 yr. 2 mo. 
He pays $560 on account ; how much remains due ? 
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338. Case IL — To find the interest^ at 6 per eent,^for 
yeara, months^ and days, 

1. The interest or amoost of any principal for a given 
time and rate, equals the interest or amount of $1 for the 
same time and rate, multiplied by the given principaL 

Thus, the interest of $50, for 6 mo., at 6 ^, is 60 times the interest of 
$1, for 6 mo., at 6 %. The amount of |60, at 7 ^, for 30 days, is 60 times 
tiie amount of $1, at 7 J^, for 30 days. 

2. The interest of $1, at 6 ^, is 6 cents for 1 year. 
Hence it is 1 cent for every two months, and 1 mill for 
(^ of 2 months, or) 6 days. 

6 days are iV of 2 months, if 80 days are allowed to the month, ac- 
cording to general usage in the United States. Each day's interest is 
thus made -7^, in stead of 7^, of 1 year's interest ; it thus exceeds the 
exact interest by 7^, or ^, of itself. To find the exact interest for any 
number of days, see § 342. 

Example 1. — ^What is the interest of $1200, at 6 ^, for 
3yr. Ymo. 18 da.? 

FirH Meffwd.-^YvcBt find the mterest of $1, at 6 ^, for the given time. 

As the interest is 1 cent for every 2 months, « qir 

for 3 years 7 months, or 43 months, it will be i of * 'r^ 

48 cents, or $ .216. As the interest is 1 mill for 6 «QQ*^ 

days, for 18 days it will be ^ of 18 mills, or $ .008. $ .218 

Adding $ .216 and $ .008, we find the interest of 1200 

$1 for the given time to be $ .218. For $1200 it ao ai ann a^^ 

wiU be 1200 times as mudi, or $261.60. f ^bl.bOO ^ns. 

Ainft/% Second Method.— ¥ivsX find die interest 

»1200 of $1200 for 1 yr., then for 3 yr., as in Case 

«0Q I. For the months and days apply the prin- 

T2.00 c^P^®8 of Practice, § 307. 

3 7 mo. are not an aliquot part of 1 yr., 

Q^g ^^ but 6 mo. = ^ yr. ; therefore, for 6 mo. take 

Q« An * ®^ ^ y®"*'® interest, and for 1 mo., which 

86.00 remains, take ^ of the interest for 6 mo. 18 

6.00 days are not an aliquot part of 1 mo., but 

8.00 16 da. = I mo. ; therefore, for 16 days take 

.60 i of 1 month's interest, and for 8 days, which 

Am, $261.60 remain, take i of the interest for 16 days. 

finally, add the several items of interest 



6 mo. = j^ 



1 mo. = \ 

15 da. = I 

8 da. = i 



888. What is Case IL f To what is the Interest or amount of any principal for 
a given time and rate equal ? Give examples. For how long a time will the inter- 
est of $1, at 6 per cent, be 1 cent ? 1 mill f How does the Interest for 1 day thus 



6660 
6660 
6660 
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339. Rule. — 1. Take i the number of months as cents^ 
^ the number of daya as miUa^for the interest of $1 for 
the given time. Multiply this sum and the given prinr 
cipal together, 

2. Or, ^nd the interest first for the given number of 
years^ as in § 335, then for the m.onJths and days by taking 
the necessary parts^ and add the results. 

The first method is generally shorter and easier. 
When the amount is reqmraj, and the first method is nsed, multiply 
the amount of $1 and the given principal together. 

Example 2. — ^What is the amount of ^^-^^ 

$66.60, at 6^, for 1 year 11 mo. 11 da. ? ^'^^^* 

6660 
1 yr. 11 mo. = 23 mo. Taking ^ the number 89960 

of months as cents, we hare $ .116. Taking ^ 
the number of days as mills, we have $.001^. 
As the amount is required, add in $1. $ .115 + 
.OOlf + 1 = 1.116^. Multiply the principal by 
this sum. Ana, $74.88110 

BZAMPLE8 FOB PBAOTIOE. 

At 6 per cent., required the 

1. Interest of $49.37, for lyr. Imo. 15 da. Ans, $8.88 +. 

2. Amoxrnt of $841.13, for 7yr. 9 da. Ana. $484,916 +. 

3. Amoxint of $691.08, for 4yr. 8 mo. 7 da. Ans. $742.48 +. 

4. Interest of $0,184, for 4 months 8 days. Ans. $ .0027 + . 
6. Amount of $7.50, for 7 months. Ana. $7.76 +. 

6. Interest of $371.01, for 4 years 15 days. Ana. $89,969 +. 

7. Interest of $67.92, for 8yr. 7 mo. 9 da. Ana. $12.63968. 

8. Amount of $329, for 5 years 13 days. Ana. $428.41 +. 

9. Amount of $47.89, for 1 year 7 months. 

10. Interest of $2250, for 2yr. 2 mo. 24 da. 

11. Interest of $5762, for 6 yr. 4 mo. 19 da. 

12. Amount of $840.75, for 11 months 21 days. 

18. Interest of 98.76, for 3 yr. 5 mo. 22 da. Ana. $20.60792. 

compnted compAre with the tme interest ? Oo through Example 1 according to 
each method.— 889. Becite the Enle. Which method is preferred? When the 
amount ia required, what most be done ? Explain Example 2. 
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14. Interest on $718, from April 19 to Ang. 3 following. Erom 
Oct. 29, 1865, to Feb. 11, 1866. Sum ofarmoert^ $24.65 +. 

15. Interest of £500, for 2 yr. 4 mo. 12 da. Am. £71. 

Compute the interest on ponnds as on dollars. A decimal in the answer must 
be reduced to shilUngs, &c. 

16. Amount of £2500, for 1 jear 9 months 18 days. 

17. Interest of £480, for 1 yr. 8 mo. 20 da. Ans. £37 12s. 

18. Amount of £60, for 8 yr. 6 mo. 2 da. Am. £90 12s. 4d. + . 

19. P owes Q $975, with interest for lyr. 10 mo. lOda. ; Q 
owes P $720, with interest for 2 yr. 25 da. The rate being 6 j^, 
what is the balance, and to whom is it due ? Ans. $274,475, to Q. 

20. A merchant collects the interest on $400, at *l% for 1 yr. 
6 mo. ; on $220, at 6 ^^ for 8 mo. 8 da. ; on $694.10, for 2 yr. 2 da., 
at 6 ^ ; and on $1180.50, for 26 days, at 6 ^. How much does he 

collect in all ? Am, $139,732 +. 

• 

840. Merchants often have to cast interest, at 651^, for 
30, 60, and 90, also for 33, 63, and 93 days. The follow- 
ing short methods can be used mentally : — 

For 60 daysj simply move the decimal poind in the 
principal two places to the left, — ^for this will be multi- 
plying it by .01, the interest of $1 for 60 days. 

jFbr 30 days, take i of this result 

For 3 days, take ^ of the interest for 30 (fay«,— that 
is, move the decimal point one place to the left. 

Combine these results as may be required. 

Example. — ^Required the interest of $660, at 6^ for 
30, 60, 90, 33, 63, and 93 days. 

Int. 60dayfl,$5.60 f^^ S^^^^'^M t M zf?'^ 

Int. 30 days, $2.80 Then j j^^ ^3 ^^^'2 ^ qq ^ |o.28 = $5.88 
Int 3 days, $ .28 |^ jj^^ 93 ^j^ jg^^o + $0.28 == $8.68 

At 6 per cent., what is the interest of 

21. $Y00 for 60 days ? For 83 days ? For 90 days ? 

22. $1200 for 30 days ? For 60 days ? For 90 days ? 

23. £1000 for 63 days ? For 90 days ? For 93 days ? 
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24. $74.75 for 60 days ? For 63 days ? For 93 days ? 

25. $180.90 for 33 days ? For 63 days ? For 93 days ? 

26. $2000.50 for 80 days ? For 90 days ? For 33 days ? 

341. Case HL — To find the interest^ at any rate^for 
yearSj manthSy and days. 

Ex, — ^Find the interest of $1 20, at 7 ^, for 2 yr. 5 mo. 6 da. 



First find the int at 6^ J f """^"T "^T'' 

( \ number of days, 

Interest of $1, for the giren time, at 6 ^, 

Multiply by the given prindpa], 

Interest of $120, for the giren time, at 6 ^, 

For 7 J!^, add to the interest at 6^, \ of itself, 

(for7 = 6 + iof6). 



$.14^ 
.001 

$ .146 
120 

$17,520 
2.920 

$20,440 Am, 



$120 Princ. 
.07 Bate. 



4 mo. = 4 



1 mo. = \ 
6 da. = i 

Am, 



$8.40 Int 1 yr. 
2 



Or, we may find the in- 
terest at once at 7 %^ for 1 
yr. ; then for 2 yr., by mul- 
tiplying by 2 ; then for the 
months and days, by taking 
parts. For 4 mo., take \ 
of 1 year's interest ; for 1 
mo., take ^ of 4 months' 
interest ; for 6 days, take \ 

of 1 month's interest For 

$20.44 Int. 2 y. 5 m. 6 d. the whole, add these parts. 



$16.80 Int. 2yr. 
2.80 Int. 4 mo. 
.70 Int. 1 mo. 
.14 Int. 6 da. 



Rule. — 1. Find the interest at 6 ji^, and add thereto^ or 
subtract therefrom^ such apart of itself as must he added 
to or subtracted from 6 to produce the given rate. 



For 7jr, addi(7 = 6 -I- iof 6). 
For SjT, add J{8 = 6 + J of 6). 
For 9 %, add i (9 = 6 + i of 6). 
For 10^, add 1(10 = 6 + } of 6). 



For 6%, subt i(6 = 6— iof 6). 
For 4i Jf , subt i (4^ = 6 - i of 6). 
For 4j^, subt. J(4 = 6 - J of 6). 
For 8 %j take i itie interest at 6 %. 



2, Or ^ find the interest at the given rate^ for the given 
number of years^ as in § 335 ; then for the months and 
days^ by taking ih-e necessary parts; and add the restUts, 

8iL "WhtLt Is Case III ? Give both solatioag of the Example. Bedte the mle. 
For 7 per eent, what imut we do, and why? For 4 per oent. ? For 10 per cent ? 
For 8 percent? For 9 per cent? For 4 percent? ForSpercent? For 6 
percent? 
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SZAICPLSS FOB FBAOTIOS. 

What is the interest (bj either or both of the methods given 
in the preceding Bole) of 

1. $5.37, for 4 years 12 days, at 8^ ? Am. $L73 +. 

2. $40.17, for 3 months 18 days, at 3 ^ ? Ant, 36c. + 

3. $37.13, for 5 months 12 days, at 4}^ ? Aris. Y5c. + 

4. $194.10, for 1 yr. 7 mo. 13 da., at 7^? Aris. $22. + 

5. $321.21, for 5 yr. 9 mo. 21 da., at 9^? Ang. $167.91 +. 

6. $9872.86, for 1 yr. 6 mo. 11 da., at 7^ ? Arts. $1000.176 + . 

7. $999.99, for 11 months 29 days, at 5 ^ ? Am. $49.86 + . 

8. $27541.03, for 2yr. lOmo. 22da., at 7^? Am. $5580.11 +. 

9. $187.50,for 6mo. 10da.,at6J^? (Add^V-) -4»w. $4,717+. 

10. $4650, for 3 yr. 4 mo. 12 da., at 7^? Am. $1095.85. 

11. $2000, for 83 days, at 10 ^ ? For 63 days ? 

12. $11500, for 60 days, at 4 ^ ? For 90 days ? 

18. $8260, for 3 yr. 29 da., at 5^^ ? (Subtract -A.) 

14. $428.07, for 1 yr. 1 mo. 1 da., at 7^ ? 

15. $ .75, for 10 yr. 10 mo. 10 da., at 6^ ? 

16. A, living in New York, owes B $625, with interest firom 
Jan. 1 to Sept. 15, no rate specified. He pays on acconnt $540.25 ; 
how mnch remains dae ? Arts. $115,618. 

17. What is the amonnt of $469.10, for Syr. 2 mo., at 7^? 
For 1 yr. 20 days, at 4 ^ ? For 11 mo. 19 da., at 5 ^ ? For 6 mo. 
6 da., at 8 ^ ? Svm of aMwers^ $2042.318 + . 

18. A merchant living in Mississippi collects $100, with inter- 
est for 3 yr.. (no rate specified) ; $427.50, with interest for 8 mo. 
9 da., at 7^; $1100, with interest for 1 yr. 18 da., at 6^. How 
mnch does he collect in all ? ^7». $1741.50. 

342. Cask IV. — To find tJie exact interest for days. 
The exact number of days between two dates within a 
year of each other can be found by the Table on page 166. 
Each day being ^J-y of 1 year, the exact interest for 

842. What is Case IV. ? How may the exact niunber of days between two dates 
within a year of each other be found? What fraction of 1 year's interest will the 
exact interest for any nmnber of days be ? Beclte the rule. Solve the Example. 



I 



EXACT IKTBBBST FOB DAYS. 213 

any number of days will be as many 365tbs of 1 year's 
interest as tbere are days. Hence tbe following 

Rule. — Multiply the interest for 1 year at the given ^ 
by th£ number of day a^ and divide the product by ZQ5, 

Example. — ^Wbat is the exact interest of 137.37, from 
May 3,^1866, to Dec. 27, 1865, at 7^? 

1 year's interest = $37.87 x .07 = |2.6169. 
By Table, p. 166, we find the number of days to be 238. 
We must therefore take fff of $2.6159. 
$2.6169 X 288 = $622.6842. $622.6842 -^ 865 = $1,706. Ans. 

1. What is the exact interest of $100, at 6 ^, from Jan. 13 to 
Kov. 15, it being leap year ? Ans. $6,047. 

2. What is the exact interest of £1000, from Jmie 20 to Ang. 
13, at 7^? Am. £10.856 = £10 78. Id. Ifar. + 

3. What is the exact interest of $730, from July 4 to Deo. 25, 
at 6 ^ ? Ans. $20.88. 

4. What is tlie exact interest of $2160, from March 10 to Dec. 
1, at 5 ^ ? What is the amomit ? Ans. Amt., $2238.71. 

5. What is the exact interest of $21460, at 8^ f(»> 20 days? 

6. What is the exact interest of £4500, at 4^^, for 26 days? 

343. Case V. — To find the interest or amount of 

pounds^ shiUinya, pence^ and farthingSyOt any rate^for 

any time. 

£84.526 
Example. — ^What is the inter- .04 

est of £84 10s. 6d., at 4^ for 1 yr. 3 = i 

3 mo.? 



3.38100 
.84525 



For convenience of multiplying and divid- ' oq 

ing, we reduce 10s. 6d. to the decimal of a 

pound, § 285. The prmcipal thus becomes s. 4.62600 

£84.526. Now, proceedii^ as in Federal 12 

Money, we find the interest to be £4.22626, — d. 6.30000 

or, reducing the decimal to shillings, &c., § 284, ' ' ^ 

£4 4s. 6d. 1.2 far. ^ 

^ far. 1.20000 



848. What is Gaee Y. f Go through and explain the given Example. Becite the 
role for finding the interest or amount of pounds, shUlingB, ^, at any rate, for 
anytime. 
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RuLB. — Seduce the shillings, Sc,^ of the principal to 
the decimal of a pound, find the interest or amount as in 
Federal Money, and reduce the dedm^d in the result to 
lower denominations, 

344. ^ the rate is 6^ and the timS 1 year, the interest is readily 
found by taking Is. for every pound of the given principal, 8d. for every 
6s., and 1 far. for every 5d. For, 6 ^ is ^ ; and Is. is ^ of £1, 3d. is 
1^ of 6s., 1 fiur. iBfh oi6d. 

Example.— Required the interest of JCSd 17s. 6d., at 6^, for 1 year. 

Is. on £1 of the given principal gives 86s. = £4 6s. 

8d. for every 6s. IVs. 6d. h- 6s. = 8i 8^x8 = l(Hd. 

Arut. £4 6s. lO^d. 
EXAMPLES FOB PBAOTIOE. 

Find the interest of 

1. £760 58. 6d., at 6 ^, for 2^ yr. Am. £88 13s. lid. 2.8 far. 

2. £1 7s. 6d., at 4}^ for 2 yr. 6 mo. Ans. 3s. Id. ^far. 
8. £8260 18s., at 3^^, for 21 da. (§342). Ans. £16 12s. 8d. + 

4. £275 lOd., at 4^, for 5 yr. 10 mo. Am. £64 8s. 6d. + 

5. Find the amount of £7 15s., for 1 yr., at 5^ (§ 344). 

6. Find the amoont of £42 2s. 6d., for 1 yr.,«at 5^. 

7. Find the amount of £88 7s. 6d., for 1 yr., at 5^. 

8. Fmd the amount of £68 12s. 6d., for 1 yr., at 5 ^. 

9. Find the amount of £100 15s. 8d., at 41^, for 2 yr. 7 mo. 

346. Observe that whenever the product of the rate 
per annum and the number of years is 100 (or 1, if the 
rate is expressed decimally), the interest equals the prin- 
cipal The interest of 176, at 6 ^, for 20 years, is 176 ; 
since 6 x 20 = 100 (or .06 x 20 = 1). 

346. In stead of computing interest by any of the 
methods that have been given, many use Interest Tables. 
These being constructed for different principals, rates, and 
periods of time, the required interest is found in some cases 
by a simple reference, in others by an addition of items. 

844. If the rate is 6 per cent and the time 1 year, what short method may be 
nsed ? Explain the principle on which this method is based.— 845l Under what clr- 
onmstanoes does the principal equal the interest ? Give an example.— 846b In stead 
of computing interest, what do many use ? 
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347. To find tbe Rate, 

the principal^ interest or amount^ and time^ being given, 

Ex. 1. — ^At what rate will |400 yield |66 interest, in 

2 yr. 6 mo. ? 

*400 X 01 — *4. infe 1 vr ^® interest of $400, 9,t<meper 

5P4UO X .Ul -. |4, inc. 1^. osn^ fop 2yr. 6 mo., is $10. To 

*4 X 2^ — ^10, int. 2^ yr. produce $65 interest, the rate must 

$10) $55 be as many times 1 ^ as $10 is con- 

kT" a^jjj. tained times in $66, or 5^. Ans. 

Rule. — Divide the given interest by the interest of the 
principalyfor the given time^ at 1 ^. 

348. ^ i^ Btead of the interest, the amoont is given, subtract the 
principal from it, to find the interest, and proceed as al£>ve. 

349. Pbote by trying whether, at the rate found, the principal will 
produce the given interest in the given time. 

Ex. 2. — ^At what rate will $630 amount to $665.28, in 
9 mo. 18 da.? 

Find the mterest of $680, for 9 mo. 18 da., at 1 %, 

first find it at 6^, accord- \ \ number of months, .046 
ing to § 889 : \\ number of days, .003 

At 1 ^ it will be i as much as at 6 ^ : 6 ) .048 

Interest of $1 for the given time, at 1 ^, ' $ .008 

For $680 it will be 680 times as much : $ .008 x 680 = $5.04. 

The interest is $666.28 — $680 = $36.28. 

Dividing $86.28 by $6.04, we have *l% An». 

PBOOr.— Will $630, at 1 %, amounts $666.28 in 9 mo. 18 da. ? 
EXAMPLES FOB PBAOTIOE. 

Prove each example, § 349. At what rate will 

1. $530, in Syr. 6 mo., yield $92.75 interest? Am. 5«^. 

2. $4070 yield $91,576 interest quarterly? Ans. 9^. 
8. $100, in 9 mo. 10 da., yield $8.50 interest? Am. 4i^. 

4. £6000, in 5 yr. 20 da., amount to £7820 ? Am. 6 ^. 

5. £2600 yield £104 interest semi-annually ? 

6. At what rate will $1250, in 60 days, amount to $1264.58^? 



847. To find the rate, what must be given? Analyze Example 1. Bedte the 
rale for fl&dlng the rate.— 848. If the amonnt is given. In stead of the interest, what 
must you do?— 849. How may this operation he proved? Go through Example 2. 
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360. To find tbe Time, 

the principal^ interest or amount^ and rate^ being given, 

Ex. — ^In what time will |400 yield %bb interest, at 6^ ;^ ? 

The interest on $400 for ^ ..^ -^„ ^__ . , . 

one year, at H%, is ^2. To ^^0 X .055 = $22, int. 1 yr. 

produce $56 interest, wiU re- $55 -^ $22 = 2.5 yr. Ans. 

quire as many years SB $22 is p^ooF. $400 x .065 x 2.5 = $65. 
contained tunes in $66, or 2^. 

Rule. — Divide the given interest by the interest of the 
principcU^ at the given rate^for 1 year. 

A decimal in the quotient must be reduced to m(mths and days, § 284 

Pbots by trying whether, in the time found, the principal will produce 
the given interest at the given rate. 

EXAMPLES FOB PBAOTIOE. 

Prove each example. In what time will 

1. $4070, at 9^, yield $91,575 interest? Am. 8 mo. 

2. $530, at 5 ^, yield $92.75 interest ? Am. 8 yr. 6 ma 
8. $100, at 4i ^, yield $8.50 Interest ? Ans. | yr. (9 mo. 10 da.) 

4. £6000, at 6 ^, amonnt to £7820 ? Am. 6 yr. 20 d. 

Find the interest : £7820 - £6000. Then proceed as above. 

5. $820, at5j^^, amount to $857.58}? Ana. 10 mo. 

6. $1250, at 7^ amomit to $1264.58)^? 

7. $700, at 7^, amount to $786.75 ? 

8. £680, at 8^, amount to £950 ? 

9. How long will it take $280, at 4^, to yield $280 interest,— 
that is, to double itself? 

361. In Example 9, the interest equals the principal. 
Hence, the product of the rate per annum and number of 
years must be 100 (§ 346) ; and, to find the years, we may 
at once divide 100 by the rate. 100-5-4 = 26 yr. Ans. 

Were the years given, and the rate required, we should 
divide 1 00 by the number of years. 1 00 -^ 25 = 4 j^. Ans. 

850. To find the time, what mnst be giyen ? Analyze the example. Bedte the 
rnle for finding the time. How may the opeiation be proved f What mnst be done 
with a decimal in tbe qnotient ? 
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10. How long will it take $600 to amonnt to $1200, at 6^? 

11. How long wiU it take $43.50 to double itself, at 7 J^ ? At 
Sp At8^? At4i^? At5^? At9^? 

12. In what time will $150 double itself, at 1 ^ a month ? At 
}of 1^ a month? At 2^ a month? 

13. At what rate will $60 doable itself in 5 jr. ? Ans. 20 ^. 

14. At what rate will $75 amonnt to $160, in 12 jr. 6 mo. ? 

15. At what rate will $12,125 amount to $24.25, in 20 yr. ? In 
16 yr. ? In 12 yr. ? In 10 yr. ? 

352. To find tbe principal, 

the interest or amount^ time^ and rate^ being given, 

Ex. 1. — ^What principal will, in»2yT. 6 mo., at S^j^, 
yield $55 interest ? 

The interest on $1, for 1 yr., a^ ^ /vrr __ a t\KK 

at 6iJ^,is $.066; fo*2yr. 6mo.: ^ ^^J '^^Z I'fL 

it is 2i times $.055, or $.1875. $ -055 X 2.5 = $ .1375 

To produce $56 interest, the prin- $55 -^ $ .1375 = 400 

cipal must be as many times $1 j[fig^ $400 

as $.1876 is contained times in t>„^^„ a^aa ^ akk ^^ o k *kk 

$66, or 400. Atu. $400. "^^^- ♦^^^ ^ '^^^ ^ 2.5 = $55 

Ex. 2. — ^What principal will, in 9 months 18 days, 
amount to $665.28, at 7^? 

i number of mo., $ .046 __ .-*.,-« , « ^ 

i number of da.! $ .003 ^® amount of $1, for 9 mo. 18 da., 

T * #• Ai * « J"S~7rr^ ** 7^, is $1,066. To make the amount 

int of f 1, at 6 %, 1 .048 |665.28, the prindpal must be as many 

Aaa t, f «^^>» times $1 as $1,066 is contained times in 

Int of $1, at 7 J^, $ .066 $666.28, or 680. Am. $680. 

tSs 2I ^.^'l?f o^Kfi* - 'fi^rt PEOOF.^Will $680, in 9 mo. 18 da., 

$666.28 T- $1,056 = 680 amount to $666.28, tit1%^ 

Aim, fooU. 

RuLB. — Divide the given interest {or amount) by the 
interest {or amount) of $1 for the given time^ at the given 
rate. 

Prove by trying whether the principal found will produce the given 
interest or amount in the given time, at the given rate. 

862. To find the principal, what mnBt be given ? Analyze Example 1. Analyze 
Example 3. Bedte the role for finding the principal. How may the operation be 
proved? 

10 
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EXAMPLES FOB PEAOTIOE. 

Prove each example. What principal will yield 

1. $91,675 interest, every quarter, at 9^? Ans, $4070. 

2. $92.75 interest, in 3 years 6 months, at 5 ^ ? Ana. $580. 

3. $9.75 interest, in lyr. 7 mo. 6 da., at 6jl^? 

4. $79.80 interest, at 4}^, in 4 years ? 
6. $ .413 interest, at 6 ^, in 80 days ? 

6. $1.65 interest, in 90 days, at 6 ^ ? 

7. $40 interest, in 10 days, at 1^^ a mouth? 

8. What principal will amomit to £58, in 2 yr., at 8 ^ ? Am. £50. 

9. What principal will amount to $55, in lyr. 8 mo., at 6^? 

10. What piincipal'will amount to $12120, in 60 days, at 6^ ? 

11. What principal will amount to $857.31, in 8 mo., at 8 j^? 

12. What principal will douhle itself in 10 years, at 10^? 

13. What principal, placed at interest in Oalifomia at the legal 
rate, on the 1st of September, would amount to $1047.87i on the 
16th of the following January ? Ans. $1010. 

14. What sum lent at ^^ a month, Feb. 1, 1865, would amount 
July 22, 1865, to $15427.50 ? Ana. $15000. 

15. How much must a lady invest at 6 ^ in her son's name, 
when he is just twenty years old, that on arriving at twenty-one 
he may have $10000? 

16. How much must a gentleman invest for his daughter at 
7^, that she may have $630 a year ? 

17. What investment at 5 ^ will yield a person a semi-annual 
income of $500? Ana. $20000. 

18. What sum invested at 6 ^ will yield $65 a month ? 

19. What sum invested at 7^ will yield $3.50 a day ? 

20. A person having $100000 invested at 6J^, gives his son 
sufficient to yield a quarterly income of $650, and his niece 80^ 
of that amount. How much does he retain ? Ana. $28000. 

21. A's property, invested at 7^, yields him $8050 a year. 
B's income is 90^ of A's, and his property is invested at 6^. 
Which is worth l^e most, and how much ? Ans, B, $5750. 

22. At what rate will $200, in 2 mo. 12 da., produce $1 interest? 
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Componnd Intereit. 

853. Compound Interest is that which accrues on inter- 
est due and unpaid, as well as principal. 

Compound interest can not be collected by law, yet it is often 
claimed on the ground that, since the debtor has the uBe of the interest, 
he should pay for it as well as for that of the principal. Savings Banks 
pay compound interest to those who do not draw their interest when it 
is due. 

854. Interest may be compounded annually, semi-an- 
nually, quarterly, or for any other term, according to the 
time at which the interest is originally made payable. 

Ex. 1. — ^What is the compound interest of $600, at *I ^y 
for 2 yr. ? 



COMPOUNDJCD ANNUALLY. 

As the interest is to be com- 
pounded annually, we find the 
amount of the principal, at 7^, 
for 1 yr., by multiplying it by l.OY, 
the amount of $1, at 7 ^, for 1 yr. 
This becomes a new principal, of 
which, in like manner,- we find the 
amount for the second year. This 
amount, diminished by the original 
principal, will be the compound in- 
terest required. 



Prindpa], 


$600 
1.07 


$600 PrincipaL 
1.085 




4200 
6000 


621. Amt. for 6 mo. 
1.035 


Amt. for 1 yr., 


642. 
1.07 


642.785 Amt. for 12 mo. 
1.085 




4494 
6420 


665.280 A mt. for 18 mo. 
1.035 


Amt. for 2 yr., 
Lesfl principal, 

Componnd int., 


686.94 
600.00 

$86.94 


688.513 Amt. for 24 mo.- 
600.000 

$88,513 Componnd int. 



Compounded ssia-ANNUALLY. 

In compounding semi-annually) 
we find the amount of the princi- 
pal for 6 mo., by multiplying it by 
1.086, the amount of $1, at 7^, for 
6 mo. This becomes a new prind- 
pal, of whidi we find the amount 
for a second period of 6 mo. ; then 
the amount of this result for a third 
period, and of this last amoimt for a 
fourth— making in all 2yr. We 
then subtract the original principal 



866. What is Coinponnd Interest? Can it be oolleeted by law f On what 
ground is it claimed? What institutions pay componnd interest?— 851 For what 
terms may interest be compounded T Go through the eiample, ezphdnlng the steps. 
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Ex. 2. — ^Pind the componnd interest $686.94 

of $600, for 2 yr. 6 mo. 18 da., at 7j^, 1.0385 

interest payable annually. 343470 

We find the amount for 2 yr., the number of onthoo^ 

entile periods, as above. This we multiply by aoi^rT 

1.0385, the amount of $1 for the renuuning time, 686940 

6 mo. 18 da. The product is the amount at $713.387190 

compound interest fw 2 yr. 6 mo. 18 da. ; firom goO. 

which we obtain the compound interest by sub- ahq qq»t — j«. 

tncting the origmal prindpaL *lia.3»7 Jins. 

36fi. Rule. — Mnd the amount of the given principal 
to the time when the first interest is due. On this amount 
compute t?ie amount for a like period, and so proceed as 
many times ae payments of interest are due, — always 
taking the last amount for the new principal. If any 
time then remains, find the amount for such time ; and, 
to obtain the compound interest, subtract the original 
principal ftrom the last amount. 

SZAMPLBB FOB PBAOTIOS. 

1. What is the compound interest of $1000, for 3 years, at 7^ 
interest payable annually? Ans. $226,043. 

2. What, if the int is payable semi-annuaUy ? An$. $229 J^. 
8. Wliat is the componnd interest of $630, for 4 years, at 5^ 

interest payable annually? Ans. $135,769. 

4. What, if the int. is payable half-yearly? Ans. $137,593. 

5. What is the amount of $50, at componnd interest for 3 yr., 
at 8 ^ interest payable yearly ? Ans. $62,985. 

6. What, if the interest is payable quarterly ? Am, $63,412. 

7. Find the compound interest of $800, from Jan. 17, 1862, to 
April 26, 1866, at 6 ^ interest payable yearly. Ans, $226,646. 

8. Find the amount of $740, from Dec. 20, 1863, to Kov. 2, 
1866, at 6^ interest compounded semi-annuaUy. Am, $876,735. 

9. What will $1700 amount to, in 2 yr., at 6 ^ interest being 
compounded half-yearly ? What, if compounded annually ? . What, 
if compounded quarterly ? Last an*., $1915.04 -i- . 

Ezpbiii Enmple i.— S55. Bedle the iiile for fladiiig eoDipoaiid istaNit. 
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10. Find the compound^nt. of $338, at 5 ^ from Maj 15, 1868, 
to Nov. 15, 1865, interest pajable half-jeariy. An8» |43.76 +• 

366. The following Table may be used with great ad- 
yantage in calculating compound interest : — 

Table, 

Showing the amount of $1 or £1, for any nmnber of years from 
1 to 30, at 8, 4, 5, 6, and 7^, interest compounded yearly. 

For the compound interest, subtract 1 from the numbers in 
the Table. 



Ybabs. 


3 perct 


4 perct 


6 perct 


6per ct 


Tperot 


1 


1.030000 


1.040000 


1.050000 


1.060000 


1.070000 


2 


1.060900 


1.081600 


1.102500 


1.123600 


1.144900 


8 


1.092727 


1.124864 


1.157626 


1.191016 


1.225043 


4 


1.126609 


1.169859 


1.215506 


1.262477 


1.310796 


5 


1.159274 


1.216653 


1.276282 


1.338226 


1.402552 


6 


1.194052 


1.265319 


1.340096 


1.418519 


1.500730 


7 


1.229874 


1.315932 


1.407100 


1.503630 


1.605781 


8 


1.266770 


1.368569 


1.477455 


1.593848 


1.718186 


9 


1.304773 


1.423312 


1.551328 


1.689479 


1.838459 


10 


1.343916 


1.480244 


1.628895 


1.790848 


1.967151 


11 


1.384234 


1.539454 


1.710339 


1.898299 


2.104862 


12 


1.425761 


1.601032 


1.795856 


2.012197 


2.262192 


18 


1.468634 


1.665074 


1.886649 


2.132928 


2.409846 


14 


1.512590 


1.731676 


1.979932 


2.260904 


2.678634 


16 


1.557967 


1.800944 


2.078928 


2.396558 


2.759032 


16 


1.604706 


1.872981 


2.182876 


2.540352 


2.962164 


17 


1.652848 


1.947900 


2.292018 


2.692773 


3.168816 


18 


1.702433 


2.025817 


2.406619 


2.854339 


3.379932 


19 


1.753606 


2.106849 


2.526950 


3.025600 


3.616528 


20 


1.806111 


2.191123 


2.653298 


3.207135 


3.869684 


21 


1.860295 


2.278768 


2.785963 


3.899664 


4.140562 


22 


1.916108 


2.369919 


2.926261 


3.603587 


4/430402 


23 


1.973587 


2.464716 


3.071624 


3.819750 


4.740630 


24 


2.032794 


2.563304 


3.225100 


4.048935 


6.072867 


26 


2.093778 


2.665836 


3.386356 


4.291871 


5.427433 


26 


2.156591 


2.772470 


3.656673 


4.549383 


5.807863 


27 


2.221289 


2.883369 


3.733456 


4.822346 


6.213868 


28 


2.287928 


2.998703 


3.920129 


5.111687 


6.648838 


29 


2.356566 


3.118651 


4.116136 


5.418388 


7.114267 


30 


2.427262 


3.243398 


4.321942 


5.743491 


7.612255 
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Ex. 11. — ^Pind, by the Table, the compoand interest 
of |400, at 4^, for 12 years, interest dne yearly. 

Lookmg down the colunm headed 4 per cent., we 

find the number opposite 12 years to be 1.6010S2, .601032 

which is the amount of $1 at compound interest, for 400 

the given time, at the ^ven rate. Subtracting 1, we 240.412800 

have .601032 for the compound interest of $1. The i «<Mft ai 

compomid interest of $400 is 400 tunes as much. '^^' ♦-^"•^^ 

Ex. 12. — ^What is the compoand interest of £90, for 

10 yr. 8 mo., at 6 j^, interest payable yearly ? 

£1.790848 

We find, from the Table, the amount of 90 

£1, for 10 yr., at 6^, to be £1.'790848. i fil iTfi^Oii 

For £90, it wiU be 90 times as much. 8 loi.i < oo^ 

months ronain ; find the amount for this 

time by multiplymg by 1.04, the amount 644706280 

of £1 for 8 mo. Subtracting the oiigmal 1611763200 

principal fix)m the last amount, we get 167 62337280 

for the compound interest £77.6288728, — ^q 

or, reducing the decimal to lower denomi- '- 

nations, £11 12s. 6d. 2 far. + £77.6233728 = 

£77 128. 5id. + Ans. 

Bequired the interest, compounded annually, of 

18. $100, for 17 years, at 6^. Ans. $169,277. 

14. $625, for 18 years, at 5 ^. Ans. $1604.137. 

16. $379, for 30 years, at 3 ^. Ans. $919,932. 

16. $49, for 20 yr. 2 mo., at 6^. 

17. $876, for 12 yr. 1 mo. 16 da., at 65^. 

18. What is the compomid interest of $100, for 3 yr., at 6^ 
mterest payable every six months? 

In this case, the periods are 6 months each. The interest of $1, for 6 mo., at 
6 per cent, eqnals the interest of $1, for 1 yr., at 8 per cent There are 6 periods 
of 6 ma, in 8 yr. Hence we find in the Table the amoont opposite to 6 yr. in the 8 
per cent column, subtract 1 since the inUresi is required, and multiply the re- 
mainder by the given principaL 

19. Find the compomid interest of $480, from Jan. 1, 1860, to 
July 1, 1862, at %% interest payable semi-annually. 

20. What will $1200 amount to in 8yr., at 10^ interest com- 
pounded half-yearly ? 

21. What will $1460 amount to in 10 yr. 6 mo., at 6 j^, interest 
being compounded semi-annually ? 
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CHAPTER XXI. 

NOTES.— PARTIAL PAYMENTS.— ANNUAL INTEBEST. 

857. A Note (also called a Promissory Note or Note 
of Hand) is a written promise to pay a certain sum to a 
person specified, or to his order, or to the bearer, at a 
time named or on demand. 

368. The Drawer or Maker of a note is the one who 
signs it. The Payee is the one to whom it is made pay- 
able. The Holder is the person who has it in possession. 

The Face of the note is the sum promised. In the 
body of the note the number of dollars is written out, 
and at the top or bottom expressed in figures. 

For example, Jacob Cooper la the drawer of Note 1, given below ; 
RuTUS S. Bbown is the payee ; the foce of the note is $800. 

869. Pbomissobt Xotes. 
(1) 



$300. Baltimore^ April 9, 1866. 

Sixty days after date^ I promiae to pay RvfvA S. JBrown^ or 
arderj three hundred dollars^ valtte received, 

Jacob Coopeb. 

(2) 

Savannah, Jan, 31, 1866. 

Mr value received, thirteen months after date, we promise to 

pay Messrs. Boot <& Swan, or order, one hundred aaid forty-Jive 

-ff^ dollars, with interest, 

HoMEB F. Gbken. 

$145.50 MosBs Wateebuey. 

A note should always contain the words value received. Otherwise, 
if suit is brought on it, the holder may have trouble in proving that the 
drawer received a valuable consideration. 

Note 2 is ^gned by two parties, and is therefore called a Joint Note. 
It contains the words mth interest, and hence carries interest from its 

857. What is a Note ?— 358w Who is meant by the Drawer or Maker of a note ? 
By the Payee f By the Holder? What ia the Face of the note?— Sfi9. Learn the 
forma. What words should a note always contain, and why ? What is Note 2 
called, and why ? What is the effect of the words wUh inter est f Can interest be 
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date, at the legal rate of the State. If these words are omitted, as in Note 
1, no interest can be collected, — unless the note is not paid at the time 
spedfied, in which case it aocmes from that date. 

A bank-bill is a note signed by the president and cashier, payable in 
specie to the bearer on demand, — ^that is, whenever presented. 

360. A note is said to tnature on the day that it be- 
comes legally dae. This is not till the third day after 
the time specified in the note, three days of grace, as they 
are called, being allowed, unless the words toithout grace 
are inserted. If the last day of grace is Sunday or a pub- 
lic holiday, the note matures on the preceding day. 

The term months^ used in a note, means calendar months. Thus, Note 
2 is nominally dae at the cxpiralion of thirteen calendar months, tiiat is 
on the last day, or 28th, of February, 1867 ; it is legally due on the third 
day thereafter, March 8d — and interest must be computed for 1 yr. 1 mo. 
8 da. It would have matured on the same day, had it been dated Jan. 
80, 29, or 28. 

361. A note to bearer may pass freely from hand to 
hand. A note to order, to be thus passed, must be signed 
on the back, or endorsed, by the payee. Thus endorsed, 
it is said to be negotiable. 

An endorser is responsible for the payment of the note, if the maker 
fails to meet it at maturity, unless the words toithout recourse appear 
above his name on the back. If there are several endorsers, the holder 
of the note may look to any or all of them for payment ; each is respon- 
sible to those that endorsed after him, and the first endorser has his 
remedy against the drawer. 

To make the endorsers responsible, the holder of the note, if it is not 
paid at maturity, must, on the same day, have it protested by a Notary 
Public, and serve a notice of protest on each endorser. 

362. A Bond is a written instrument by which a party 
binds himself to pay to another a certain sum, imder a 
penalty usually twice the face of the bond. 

colleoted, if tbese words are omitted ? Wliat ia a baDk-biU ?— 660. When is a wAb 
Bftid to mature ? What is meant b7 days <tf ffrace ? What does the term moniha, 
used In a note, mean? Dlustrate this in the case of Note 8.— 86L How is a note to 
order rendered negotiable ? If the maker fidls to meet the note at maturity, who is 
responsible } If there are several endorsers, in what order are they res|}ODsiUe ? 
What most the holder do, to make the endorsers responsible ?— 362. What is a Bond ? 
—368; If partial payments are made on notes, &a, where are they entered? What 
are they tailed f-864. Whatnde has been adopted bytheoomtsin most of the States 
for tfadOng the balanoe due? 
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Partial PaymenU. 

863. Partial payments, on account, may be made on 
notes, bonds, or other obligations that carry interest. 
They are entered, with their dates, on the back of the in- 
strument, and are therefore called Midorsements. 

864. When such payments are made, different methods 
are used for finding the balance due at the time of settle- 
ment. The courts in most of the States have adopted the 
rule prescribed by the Supreme Court of the United States. 

Uniteb States Rxtle. 

365. According to the United States method, the ac- 
count is balanced as often as payments are made that 
equal or exceed the interest due. The interest being first 
cancelled, the surplus of the payment goes towards dis- 
charging the principal, subsequent interest being com- 
puted on the balance of principaL No interest is allowed 
on interest ; hence the account is not balanced when pay- 
ments less than the interest are made. 

866. RtJLB. — JFind the amount of the given principal 
to the time when a payment or payments were made suffi- 
cient to cancel the interest then due^ and from this amount 
subtract such payment or payments,. Taking the re- 
mainder for a new principal^ treat it like the former one; 
and so proceed to the time of settlement 

It can generally be determined mentaUy whether a payment exceeds 
the interest due. If it is clear that it does not, proceed at once to the 
next payment — ^Follow the forms given under Examples 1, 2. 

(1) i620T Teot, N. T., Nov. 1, 1862. 

For value received, I promise to pay Thomas 
Jones, or order, six hundred and twenty dollars, on de- 
mand, with interest. Chablks Banks. 

Endorsed as follows :— ^Received, Oct. 6, 1863, |61.0Y. 

86S. According to the TT. S. rule, how often is the acootmt balanced ? To what 
is the payment first applied ? To what, the surplos ? Why is not the account bal- 
anced, when payiftenta less than the Interest are made ?— 866. Beclte the rule. 

10* 
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March 4, 1864, $89.03. Dec. 11, 1864, $101.11. July 20, 

1865, $200.60. Settled, Oct. 16, 1866 ; what was due ? 

It is clear that each payment exceeds the interest due. Hence we 
must compute the amount to the date of each payment, ilrst find the 
intervals of time by subtraction, then the multipliers at 6^. 

Yr. mo. da. Intervals. ^^'X^i!^' 

Bate of note, 1862 11 1 

1st payment, 1863 10 6 11 mo. 6 da. .056^ 

2d payment, 1864 8 4 4 mo. 28 da. .024| 

8d payment, 1864 12 11 9 mo. 7 da. .046^ 

4th payment, 1866 1 20 '7mo. 9da. .0865 

Date of settlement, 1866 10 16 2 mo. 26 da. .014^ 

Total, 86 mo. 14 da. .llli 

To prove this work, add the intervals, and see whether thdr sum 
equals the interval from the date of the note to the time of settlement ; 
also, add the multipliers, and see whether their sum qorresponds ^th the 
multiplier that would be obtained from the sum of the intervals. 

Date of settlement, 1866 10 16 i of 86 mo., .176 

Date of note, 1862 11 1 i of 14 da., .002^ 

2 11 14 = 86 mo. 14 da. .llli 

The multipliers being thus proved correct, we use them in computing 
the several amounts according to the rule, adding ^ as the legal rate for 
N. T. is 7 %y and carrying the result to three places of decimals, the last 
of which must be increased by 1 when the next figure is 6 or over. 

Face of note, or given principal, |620.000 

Interest on the same to Oct. 6, 1868, date of Xst payment, . 40.886 

Amount due Oct 6, 1863, 660.386 

First payment, . . 61.070 

Balance and new principal, . . . . . ... 699.816 

Int. on new principal to Mar. 4, 1864, date of 2d payment, . 1^.247 

Amount due March 4, 1864, 616.668 

Second payment, . .... . . . 89.080 

Balance and new principal, 627.583 

Int on new principal to Dec. 11, 1864, date of 8d payment, . 28.414 

Amount due Dec. 11, 1864, . 556.947 

Third payment, 107.770 

Balance and new principal, 448.177 

Int on new principal to July 20, 1866, date of 4th payment, . 19.085 

Amount due July 20, 1866, 467.262 

Fourth payment, 200.500 

Balance and new principal, 266.762 

Int on new principal to Oct 16, 1865, date of settlement, . 4.409 

Balance due at date of settlement, Oct 16, 1866, . . $271,171 
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(2) $1200. Boston, Jan. 1, 1867. 

Ou demand, I promise to pay Eli Hart, or 
order, twelve hundred dollars, value received, Mrith in- 
terest. Samuel Woodwobth. 

Attest: Geo. S. Gbaham. 

Endorsements :— Received, Feb. 16, 1867, $200. ApL 16, 
1859, $300. Dec. 24, 1859, $25. May 3, 1860, $16. Nov. 
3, 1862, $400. What was the balance due Feb. 3, 1864 ? 

Find the intervals and multipliers as in Ex. 1. It is clear that the 
8d and 4th payments are less than the interest due ; hence we pass them 
over, and find the time from the 2d payment to the 6th. — ^The legal 
rate in Massachusetts is 6 ^. 

Tr. mo. da. Intemda. ^?JJj"eJS.'' 

Date of note, 1867 1 1 

1st payment, 1867 2 16 1 mo. 16 da. .0076 

2d payment, 1869 4 16 2yr. 2 mo. Oda. .18 

6th payment, 1862 11 8 8 yr. 6 mo. 17 da. .212| 

Date of settlement, 1864 2 8 1 yr. 8 mo. Oda. .076 

Total, 7yr. Imo. 2da. .426^ 

Psoor. 1864 2 8 ^ of 86 mo., .426 

1867 1 1 iof 2da. .000} 

7 12 .426} 

Face of note, or given principal, $1200.000 

Interest on the same to Feb. 16, 1867, date of Ist payment, . 9.00 

Amount due Feb. 16, 1867, 1209.000 

ilrst payment, . 200.000 

Balance and new principal, . . . ; . . . 1009.000 
Int on new prindpal to April 16, 1859, date of 2d payment, 181.170 

Amount due Apsil 16, 1869 1140.170 

Second payment, 800.000 

Bahmce and new principal, 840.170 

Int on new principal to Not. 8, 1862, date of 6th payment, 178.816 

Amount due Nov. 8, 1862, 1018.986 

Third payment (less than interest), .... $26. 
Fourth payment, " "".... 16. 
Fifth payment, 400. 

440.000 

Balance and new principal, 678.986 

Int on new principal to Feb. 8, 1864, date of settlement, . 48.424 

Balance due at date of settlement, Feb. 8, 1864, ^ . $622,410 
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(3) $108^^^ Milwaukee, Wm., Deo. 9, 1860. 

On demand, we promise to pay to the order of Wm. 
K. Boot one hundred and eight -^ dollars, valae received, with 
iaterest. Bbadbusy, White, & Go. 

Endorsements : — ^Received, March 3, 1861, $50.04. Dec. 10, 
1861, $13.19. May 1, 1863, $60.11. 

How much was due October 9, 1865 ? Ant. $5,844. 



(4) $360. Wilmington, K 0., May 1, 1862. 

For value received, we jointly and severally promise 
to pay Conover, Clark, & Co., or order, on demand, three hundred 
and fifty dollars, with interest. Anbon Haioht. 

Benj. W. Blossom. 

Endorsements : — Beceived, Dec. 25, 1862, $50. June 80, 1868, 
$5. Aug. 22, 1864, $15. June 4, 1866, $100. 

What was due on taking up the note, April 5, 1866 ? 

Ana. $251.62. 

6. A note for $143.50, dated Aug. 1, 1862, bears the following 
endorsements : — Beceived, Dec. 17, 1862, $37.40. July 1, 1863, 
$7.09. Dec. 22, 1864, $13.13. Sept. 9, 1865, $50.50. How much 
is due Dec. 28, 1865, the rate being 7^? Ans. $60,866. 

6. On a note for $3240, dated Dec. 1, 1859, at 6 ^, the following 
payments were made :-— Dec. 1, 1860, $100. Dec. 1, 1861, $100. 
Dec. 1, 1862, $100. Kov. 1, 1863, $2500. Oct. 15, 1864, $20. 
July 20, 1866, $26. What was due Aug. 1, 1866 ? 

Ana. $1177.244. 

7. A note for $486, dated Sept. 7, 1868, was endorsed as fol- 
lows :— Beceived, March 22, 1864, $125. N*ov. 29, 1864, $150. 
May 13, 1865, $120. What was the balance due April 19, 1866, 
the rate being 7 J^f -4?m. $144,404. 

8. A note for $8000, dated June 20, 1858, bore the following 
endorsements:— Beceived, Jan. 20, 1861, $2000. March 2, 1861, 
$1000. Dec. 5, 1861, $175. . July 31, 1863, $1500. Aug. 15, 
1864, $100. What was the balance due May 81, 1866, the rate 
being 6^? Ana. $6366.838. 
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Mbbcaktile Bxtle. 

367. Merchants, in computing what is dae on accounts 
and notes bearing interest, when partial payments have 
been made, generally strike a balance for successive pe- 
riods of one year^ allowing interest on the original pnnci- 
pal and the several balances, and also on payments made 
during each year, from their date to its close. 

368. RuxE. — 1. Mnd the amount of the given priTioipal 
for one year^ and from it subtract the amount of each 
payment made during the year y from its date to the end 
of the year ; the remainder forms a new principal, 

2. Proceed thus for each entire year that foUows, to- 
gether with such portion of a year as may intervene be- 
tween the expiration of the last annual term and the time 
Of settlement. 

Ex. 9. — ^According to the mercantile rule, what was 
the balance due on Note 1, p. 225, at the time of settling ? 



Face of note, or given principal, Nov. 1, 1862, 
Interest on the same for 1 jr.. 

Amount, Nov. 1, 1868, 

Payment made Oct. 6, 1868, 

Interest on same to Nov. 1, 1868, (25 days), . 

Balance and new principal, Nov. 1, 1868, . 
Interest on new principal for 1 yr., . . . 

Amount, Nov. 1, 1864, ... 

Payment made March 4, 1864, 

Int on same to Nov. 1, 1864, (7 mo. 21 da.), 

Balance and new principal, Nov. 1, 1864, . 
Interest to date of settlement, Oct 16, 1866, 

Amount, Oct. 16, 1865, 

Payment made Dec. 11, 1864, . . . 
Int on same to Oct 16, 1866, (10 mo. 4 da.), . 
Payment made July 20, 1866, . . . 
Int on same to Oct. 16, 1866, (2 mo. 26 da.), . 

Balance due at date of settlement, Oct 16, 1866, 



1620.000 
43.400 



668.400 



161.070 
. .297 



61.867 

602.088 
42.142 

644.176 



189.080 
4.103 



98.188 

661.042 
8 6.869 

687.901 



$107,770 

6.870 

200.600 

8.814 



817.954 
. 1269.947 



8&1. Hoir do mercbants generally find the balance due, when partial payment^ 
have been made ?— 868. Becite the mercantile nde. 
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10. Aooording to the mercantile role, what was the balance 
due Sept 30, 1865, on a note for $1475, dated June 2, 1864, on 
which was paid, Sept 17, 1864, $200 ; Jan. 3, 1865, $300 ; Aug. 
2, 1865, $400 ; interest being allowed at 6 ^ ? Ans, $664,285. 

11. Solve Ex. 4^ p. 228, by the mercantile rule. Ans. $252,123. 

12. Solve Ex. 7, p. 228, by the mercantile role. Atu. $143,553. 

369. When the note is settled within a jear^ find the 
amount of each payment from its date to the time of set- 
tlementy and subtract their sum from the amount of the 
face of the note from its date to the time of settlement. 

13. A note for $1000 was given July 18, 1865, at 6^. $200 
was paid Sept. 10 ; $140, Dec. 20 ; $350, April 21, 1866. What 
was dne on taking np the note, Jane 2, 1866 ? Am. $347,428. 

14. Beqnir6d the balance dne Aug. 1, 1866, on a note for 
$1380, at 6i^, dated Oct 1, 1865, on which a payment of $50 
was made Jan. 1, 1866, and a like payment on the 1st day of 
every month thereafter. Ans, $1097.166. 

15. A note for $600 is dated Jan. 10, 1865, bearing interest at 
7^. Payments of $100 each are made March 15, April 18, Ang. 
1, of the same year. What is dne Sept 15, 1865 ? Ana. $321,369. 
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370. By the Connecticat rule, the balance is found 
yearly, when a payment is made within the year ; when 
not, the U. S. method is followed. 

871. RxTLE. — 1. Mnd the balance due at the close of 
successive years from the date of th>e notCj if a pat/ment 
has been made each year^ by subtracting from the am^ount 
of the principal for the year^ the arnount of the paym-ent 
or payments of that year from thdr date to its end^ if 
such payment or payments exceed the interest; ifnot^ the 
payment atone^ withoiU interest^ must be subtracted. 

809. What is the method almost imlTersally used for finding the balance due on 
notes settled within a year f-^70. B7 the Cknmecticat role, how often is th6 balance 
fonnd ?— 871. Becite the Gonnectiont role. 
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1200.00 
10.60 



$1200.000 
72.000 

1272.000 
210.500 



2. If no payment has been made within a year ^ find 
the amount of the principal to the time of the next pay- 
ment ^ and subtract the payment, 

3, Should the time of settlement not coincide with the 
close of an annual term^ compute the last amounts to the 
time of settlement, and not to the close of the year. 

Ex. 16. — By the Connecticut rule, what was due on 
Note 2, p. 227 ? 

Face of note, or ^ven principal, Jan. 1, 1867, 
Interest on the same for 1 year, 

Amount, Jan. 1, 1868, 

Payment, Feb. 16, 1867, 

Interest on same to Jan. 1, 1868, (10 mo. 16 da.). 

Balance and new principal, Jan. 1, 1868, .... 1061.600 
Interest on new principal to April 16, 1869,' (1 yr. 3 mo. 16 da.), 82.266 

Amount, April 16, 1869, . . . . . . . 1143.766 

Payment, April 16, 1869, . . . . . . . 300.000 

Balance and new principal, April 16, 1869, .... 843.766 
Interest on new principal for 1 year, . . . . . 60.626 

Amount, April 16, 1860, 894.892 

Payment, Dec 24, 1869, (less than interest then due), . 26.000 

Balance and new principal, April 16, 1860, .... 869.392 
Interest on new principal for 1 year, 62.164 

Amount, April 16, 1861, 921.666 

Payment, May 8, 1860, . . . . . $16,000 

Interest on same to April 16, 1861, (11 mo. 13 da.), .868 16.868 

Balance and new principal, April 16, 1861, . . . . 906.698 
Interest on new principal to No7. 3, 1862, (1 yr. 6 mo. 17da.), 84.079 

Amount, Nov. 3, 1862, . 989.777 

Payment, Nov. 3, 1862, 400.000 

Balance and new principal, ...... 689.777 

Interest to date of settlement, Feb. 8, 1864, .... 44.233 

Balance due Feb. 3, 1864, ... . . . $634.010 

According to the Connecticut rule, 

jr. What was due on Note 3, p. 228 ? Ans. $5,793. 

18. Find the answer to Ex. 8, p. 228. Ana. $6405.66. 

19. What is due July 4, 1866, on a note for $9500, at 6 J^, dated 
June 15, 1863, — $3000 having been paid on account, Aug. 1, 1864; 
$50, June 80, 1865 ; $175, May 30, 1866 ? Ana. $7768.841. 
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IVotei with Interest annnally. 

372. Notes sometimes contain the words toUh interest 
annuaUy. In such cases, if the interest is not paid, the 
law in New ELampshire allows the creditor simple inter^ 
est on each item of annual interest from the time it ao* 
cmed to the date of settlement. 

Ex. 1. — ^A note for $2000 is given March 17, 1863, with 
interest at 6^, payable annually. No interest haying 
been paid, what is due May 3, 1866, according to the law 

of N. a? 

Face of note, on interest from Mardi 17, 1868, . $2000.000 

Interest on same to date of settlement, May 8, 1866, . 875.883 

Antinftl interest, $120, has aocrued 8 times. 
Interest on $120 firom Mardi 17, 1864, to 

date of settlement, . . 2 yr. 1 mo. 16 da. 

Int on $120 from March 17, 1865, . 1 yr. 1 mo. 16 da. 
Int on $120 firom March 17, 1866, 1 mo. 16 da. 

Total time, . . 8 yr. 4 mo. 18 da. 

Interest on $120, for 8 yr. 4 mo. 18 da., . . 24.360 

Amomit due May 8, 1866, $2899.693 

In stead of oomptiting the interest separately on each item of annual 
interest, it is shorter to add the periods, as above, and find the interest 
on 1 year's interest for a time equal to their smn. 

Rule. — Add the given principal^ its interest from date 
to the time of settlement^ and tht interest on 1 yearns in- 
terest for a term equal to the sum, of aUtheperiods during 
which siLCcessive payments of interest Tiaveheen due. Their 
sum, is the amount at annual interest. 

This amount will be less than the amomit at compoond interest, as 
only simple interest on the interest is allowed. 

373. If partial payments have been made on notes 
'' with interest annually ", the balance due is found, ac- 
cording to usage in New Hampshire, by the Mercantile 
Rule, § 368, which is therefore sometimes called the New 
Hampshire Rule. 

87S. What worda do notes sometlmefl oontain ? If no intoest is paid on such 
notes, what does the law In New Hampshire allow the creditor? Go ttirough Ex- 
ample 1 What short method is suggested ? Bedte the role for finding the amount 
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EXAMPLBS FOB PBAOTIOB. 

1. What amonnt is dne July d, 1866, on a note for $820, dated 
Jan. 3, 1864, at 5 ^, interest annually, no interest having been 
paid? .Ana, $926,851. 

2. Find the amount due on a note for $1125, interest payable 
annually at 6 ^, said note having run 8 yr. 9 mo. 9 da. without any 
payment. Ana. $1401.879. 

8. What is due on a note promising to pay $560 five years 
after date without grace, with interest at 6^^, payable annually, 
no payment having been made till maturity? Ana. $780.94. 

4. Required the amount of $290.50, for 6 yr. 2 mo., at 6 ^, in- 
terest payable annually. Ana. $414,718. 

6. Find the amount of $425, for 4 years, at 4^, interest pay- 
able annually. 

6. Required the amount of $850.75, for 8 yr. 10 mo. 6 da., at 
6 ^, interest payable annually. 

7. A note for $715, dated Dover, K H., Oct. 4, 1868, bearing 
interest at 6 ^ payable annually, is endorsed as follows : Received, 
April 4, 1864, $75 ; Oct. 1, 1865, $10 ; Deo. 8, 1865, $100. What 
is due, April 28, 1866 ? (See § 868.) Ana. $688,258. 



CHAPTER XXII. 

DISCOUNT. 

374. Discount is an allowance made for the payment 
of money before it is due. 

375. Discount is often computed without reference to 
time, at a certain per cent, on the amount due, and may 
exceed legal interest. This, however, is not true discount, 

of a note with interest payable annually. How does this amount compare with the 
amount at compound interest ?-^78. If partial payments have been made on notes 
with interest payable annually, how is tho balance found in N. H. ? 
874. What Is Discount?— 878i How Is discount often computed? 
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For example : A merchant buys $1000 wortii of goods on 6 months' 
credit The money being worth more to the seller wkn. its mere interest, 
he will make a dUeouni of 5 ^ on the face of the bill for cash ; that is, 
the buyer can discharge his debt of $1000, due in 6 months, by paying 
$960 down. 

Present IFoitli.— Trne Dlseonnt. 

376. The Present Worth of a sum due at a future time 
without interest, is such a sum as put at interest for the 
given time will amount to the debt. 

The True Discount is the difference between the present 
worth and the face of the debt. In other words, it is the 
interest on the present worth for the given time. 

If I owe $106 a year hence without interest, and money is bringing 
6 %, the present worth is $100, because that sum at 6 ^, for 1 year, would 
amount to $106. The true discount is $106 — $100, or $6 ; which is the 
interest on $100, at 6 ^, for 1 year. 

377- It will /be seen that the debt corresponds to the 
amount, of which the present worth is the principaL 
Hence, to obtain the present worth from the debt, the 
rate and time being given, we have only to apply the 
rule in § 352. 

378. Rule. — 1. To find the present worthy divide the 
debt by the amount of%\^for the given time^ at the given 
rate. 

2. To find the true discount^ subtract the present worth 
from the debt 

Example. — ^What is the present worth of $124.20, due 
in 6* months without interest, the current rate being 7 ^ ? 
What is the true discount ? 

Amount of $1, for 6 mo., at 7 ^, $1,085. 

$124.20 -s- 1.036 = $120, present worth. ) . 
$124.20 - $120 = $4.20, true discount. ^^^«'^«- 

GIyo OB ezunple of discount oomputed wlthont reference to time. — 87flL What 
is the Present Worth of a sum dne at a tatare time withont interest f What la the 
Tme Discount? lUostrate these definitions.— 878. Beolte the role for finding the 
present worth and tme dlsooont Solre the glyen example. 
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EXAMPLES FOB PBAOTIOB. 

1. What is the present worth of $4161.575, due three months 
hence, when money brings f ^ a month ? Ans, $4070. 

2. Of $622.75, due ^ years hence, at 5^ ? Ans. $580. 
8. What is the true discount on $100, due in 6 months, when 

money is worth 6 ^ ? Ans, $2,918. 

4. On $750, due 9 montlis hence, at 7^? Ana, $87,411. 

5. Find the present worth of $7102.72, due 4yr. 12 da. hence, 
at 8 ^. What is the true discount ? 

6. A debt of $150 is due Oct. 1, 1866 ; what amount would 
pay it, June 18, 1866, reckoning at 6^ ? Ans. $147,847. 

7. Bought, May 1, $50 worth of goods, on 6 months' credit. 
What sum paid Aug. 1 will discharge the debt, money being worth 
4i ^ per annum ? Ans, $49,448. 

8. A owes B $961.18, due 1 year 5 months hence, and $3471.20, 
due in 8 years 9 months, without interest. Money being worth 
7^, what discount should be allowed on both debts, if paid at 
once? Ans, $808,448. 

9. What sum paid down Jan. 1 is equivalent to $87.40 paid on 
the 1st of the next August, money being worth 6 ^ ? 

10. A merchant buys a bill of $1500, on 6 months' credit, but 
settles it by paying cash, a discount of 5 ^ on the face of the bill 
being allowed. What does the discount amount to, and by how 
much does it exceed the true discount, money being worth 7^? 

Ans, $75; $24.28. 

11. When money brings i^ & month, a merchant settles a bill 
of $840, due 60 days hence, for cash, at a discount of 2^ ^. What 
does he pay down, how much discount does he get, aad by how 
much does it exceed the true discount ? Last ans, $12.68. 

12. Sold $1500 worth of goods, on 7i months' credit. What 
is the present worth of the bill, computed at 7 ^ ? 

18. Bought, on 6 months' credit, muslins for $128, hosiery to 
the amount of $100.50, and $750 worth of cloth. If cash is paid 
for the whole bUl, what amount should be deducted, reckoning at 
6 ^ ? How much, at 7 ^ ? First ans. $28.85. 
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14. Sold $1500 worth of hardware, half on 6 months^ and half 
on 9 months' credit. What sum paid down would discharge the 
whole debt, the current rate of interest being 7^ ? 

16. A man bujs a farm of 97 A., at $110 -per acre, on a credit 
of 9 mo. What discount should be allowed if the money is paid 
down, reckoning at 5 ^ ? At 6i ^ ? Last am. $495,984. 

16. Bought goods to the amount of $1200, one third payable 
in 8 mo., one third in 6 mo., and the rest in 9 mo. What sum 
paid down would discharge the whole debt, money being worth 
6 per cent? Ans. $1165.21. 

17. Which is worth most, $500 cash down, $516 six months 
hence, or $530 in twelve months, money being worth 7^ ? 

18. A merchant, having bought some goods, has his choice 
between paying the face of the bill, $1050, in 90 days, or paying 
cash at a discount of 2 ^. If money is worth 7^, which had he 
better do, and what will he gain by so doing ? 

Aw, Pay cash ; gain, $2.94. 

Bank DtBComit. 

379. A Bank is an institution chartered by law, for 
the purpose of receiving deposits, loaning money, and 
issuing notes, or bills, payable on demand in specie, — 
that is, in gold or silver. 

380. Banks loan money on notes. Deducting a cer^ 
tain part of the face of the note in consideration of ad- 
vancing the money, the bank pays over the rest to the 
borrower. The note is then said to be discounted. It 
thus becomes the property of the bank, which, when it 
matures, receives from the drawer the amount of its face. 

The portion deducted, or allowance made to the bank, 
is called the Bank Discount The sum paid to the holder 
is called the Proceeds or Avails of the note. 

A merchant holds a note for $200, payable in 90 days. Wishing to 

■ - I — ■^■^■ ■■ ■ - I ■ ■ - .^ ■■■■■■■- ■ ■ » ■ ■ « ■■■■■■■■■■■■■■■ , fc .. n , 

870. What Is a Bank ?— ^80. When is a note said to be diaoounted ? What is 
meant by Bank Discount f What is meant by the Proceeds or Ayalls of the note ? 
niostrate this process and these deflnltioiis. 
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use the money immediately, he endorses it, takes it to his bank, and 
places it in the discount bdx. If both maker and endorser are considered 
responsible, the bank retains the note, and, deducting $3.10, pays over the 
bahinoe $196.90 to the holder. The Bank Discount is $8.10 ; the Pro- 
ceeds are $196.90. 

381. Bank discount is greater than true discaunt, — 
the former being computed on the face of the note or 
amount, the latter on the present worth or principaL It 
is equiyalent to simple interest paid in advance, for three 
days more than the time specified in the note, — ^three days 
of grace being always allowed in computing bank discount. 

382. Casb L — To find the bank discount and proceeds 
of a note, its /ace being given. 

Ex. 1.— A holds a note for $1000, dated Feb. 1,1866, 
payable in 4 mo. April 1, he gets it discounted at 6^. 
What are the bank discount and proceeds ? 

Two months having expired at the date of discount, interest must be 
computed for 2 mo. 8 da. 

Interest of $1 for 2 mo. 3 da. = .0106 

.0105 X 1000 = $10.60, Bank Discount ) a^^^ 

$1000 - 10.60 = $989.60, Proceeds. J ^'^«^«- 

Rule. — 1. For tJie bank discount, find the interest on 
thefosce of the note, at the given rate, for three days more 
than the specified time. 

2. For the proceeds, subtract the bank discount from 
the face of the note. 

383. K the note bears interest, cast interest as above 
on the amount due at maturity, in stead of on the face 
of the note. 

Ex. 2. — ^At 1^, what is the bank discount on a note.for 
$600, payable in 6 mo. with interest at 6 J^ ? 

Amount of $600, for 6 mo. 8 da., at 6 %, $618.30. 
Interest on $618.30, for 6 mo. 8 da., at Y %, $22. 

Ana. $22. 



881. How does l>anJb discount compare with ime diseowit ? Wbj is bank dis- 
coimt the greater ? To what la it equiyalent f — 882. What is Case L ? Explain Ex- 
ample 1. ' Eeeite the rule.— 888. If the note bears interest, how must we proceed f 
Solve Example 2. How does it differ from Ex. 1 ? 
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SZAMPLSS FOB PBAOTIGS. 

1. What is the bank discount on a note for $1000, for 3 mo., 
at 7^? Ans. $18,083. 

2. On a note for $150, for 6 mo., at 65^? 

3. On a note for $375, for 3mo. 9da., at 7^? 

4. On a note for $400, f(»- 9mo. 27 da., at 6i^? 

5. Find the proceeds of a note for $472, nominally dne Nov. 
15, discoimted the 15th of the previous January, at 7 per cent. 

Atu. $444.19. 

6. A note for $1800, payable in 60 days, was discounted at a 
bank at 6 ^ ; how much did the holder receive ? Ans, $1781.10. 

7. A merchant gets three notes discounted, the first two at a 
broker's for 6 ^, the tliird at a bank for 7 ^. What does he receive 
on all three, the first being for $837.50 payable in 30 days, the 
second for $650 in 60 days, the third for $6720 in 90 days ? 

Ans. $8074.55. 

8. A farmer buys 43 A. 1 R. of land at $80 an acre. Getting 
a note for $4280.75, payable in 90 days, discounted at a bank at 
6 ^, he pays for his land out of the proceeds ; how much has he 
left? Ans. $754.40. 

9. A builder buys 23250 ft of boards, at $30 per M., paying 
the bill with his note at 15 days. The seller gets the note dis- 
counted at a bank three days afterwards, at 7^ ; how much does 
he realize for it ? Arts. $695.47. 

10. What is the difference between the bank discount and the 
true discount on a note dated Feb. 1, 1866, for $400, payable in 
90 days, at 7^? Ans. 13c. 

11. What are the proceeds of a note for $426.10, payable in 
57 days, with interest at 6 ^, discounted at a bank for 6 ^ ? (§ 383) 

Afi8. $426.06. 

12. A owes B for 46 bundles of paper, at £1 10s. a ream. He 
pays B the proceeds of a note for £100, payable in 30 days, which 
he gets discounted at a bank for 6 ^. How much is he then in 
B'sdebt? ^n*. £38 lis. 

13. A person having a six-month note for $1200, dated May 
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2, 1866, on the 1st of June gets it ^^scon- ted at a bank for 6 ^, 
and invests the proceeds in land at $1 per acre. How mnch land 
does he buy ? Ans. 1174J- A. 

14. K I get a note for $720, payable 4 mo. 15 da. hence, with 
interest at 7^, discounted at 6 ^, what will the disconnt be ? 

384. Case IL — To find for what sum a note must be 
drawn^fior a given time and rate, to yield certain pro- 
ceeds. 

Ex. — ^For what sum must a note be drawn at 90 days, 
that, when discounted at a bank at 6^, it may yield |200 
proceeds ? 

Find the proceeds of |1, for the given time and rate. 
Bank discount on $1 for 90 + 8 days, at 6 ^, $ .0155. 
Proceeds of $1, discounted for 98 days, at 6 ^, $ .9845. 
Since |1 yields | .9846 proceeds, to yi^d $200 proceeds will require 
as many times |1 as $ .9845 is contained times in $200, or $208,149. 
FBOOF.^Bank discount on $208,149, at 6^, for 93 days, $3,149. 
$203,149 — $3,149 = $200, Proceeds. 

Rule. — 1. Divide the given proceeds by the proceeds 
of |1 for the given tim>e and rate. 

2. Prove by finding whether the proceeds of the result 
equal the given proceeds. 

EXAMPLES FOB PBAOTIOB. 

1. For what sum must a note be drawn, that, when discounted 
for 3 mo., at 6 ^, its proceeds may be $600 ? Ans. $609.45. 

2. What must be the face of a note, that, when discounted at 
5 j^ for 10 mo., the avails may be $1000 ? Am. $1043.93. 

3. For what amount must I draw my note at 12 mo., that, 
when discounted at 7^, it may yield $100 ? 

4. For what sum must a note dated May 3, payable Nov. 3, 
be drawn, to yield $365, when discounted at 6 ^? An8. $376.48. 

5. A man bought a house for $3287 cash. How large a note, 
payable in 90 days, must he have discounted at 6 ^, to realize that 
amount? Ana. $3338.75. 

884. Wliat 18 Coao IL ? Explain and provo the giren example. 
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r : '^. I had three notes disoonnted at 6 ^, for 8 mo., 4 mo., and 
rimo., respectively. The proceeds were $600, |400, and $300. 
What was the face of each ? Sum ofans. $1327.26. 

7. A merchant had three six-month notes disconnted at 5, 6, 
and 7 J^, respectively. The proceeds of each were $1000. What 
was the face of each? First ana. $1026.08. 



CHAPTER XXIII. 

COMMISSION.— BROKERAGE.— STOCKa 

385. ConuniBsion is a percentage allowed to an agent 
for the purchase or sale of property, the collection or in- 
vestment of money, or the transaction of other business. 

A party attending to such business for a commission 
is called an Agent, a Factor, Commission-merchant, or 
Broker. 

386. A Broker is one who buys or sells goods for 
another, without having them at any time in his posses- 
sion, or who exchanges money, obtains loans, or deals 
in stocks. The commission paid to a Broker is called 
Brokerage. 

The rate of commission and brokerage differs according to the busi- 
ness transacted and the amount involved, ranging from ^ to 6 ^. A com- 
mission-merchant ususdly gets 2^% for selling goods, and an additional 
2-|- ^ if he guarantees the payment. 

387. A Consigmnent is a lot of goods sent by one 
party to another for sale. The party sending them is 
called the Consignor ; the one receiving them, the Con- 
signee. 

The Gross Proceeds of a consignment are the whole 

885. What is Commission ? What is a party attending to business on commis- 
sion called ?— 8S6i What is a Broker ? What is Brokerage ? Between what limits 
does the rate of commission and brokerage generally range ? What does a commis- 
sion-merchant usnally get for selling goods ?— 887. What is a Consignment ? Who 
is the Consignor ? Who is the Consignee ? What is meant by the Gross Proceeds 
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amount realized by the sale. The Net Proceeds are what 
is left for the owner, after deducting commission and other 
charges. 

388. Stocks is a general term applied to Government 
or State bonds, and the capital of companies incorporated 
or chartered by law. There are state stocks, bank stocks, 
railroad stocks, &o. 

When a company is formed for building a railroad, constructing a 
telegraph line, establishing a bank, carrying on extensive manufacturing 
operations, or any other enterprise, those mterested subscribe a certain 
amount needed for conducting the business, which constitutes the Capi- 
tal, or Stock, of the company. This stock is divided into portions called 
Shares, which may be of any amount, but are usually |I00 each, and 
are represented by Certificates or Scrip. — Stock is bought and sold by 
brokers. It is constantiy fluctuating in value, rising or falling according 
to the demand for it, the profits of tiie company, and other influences. 

Those who own any particular stock, whether by original subscrip- 
tion or purchase, are called Stockholders. They constitute the Com- 
pany, and elect Directors, by whom a President and other oflficers are 
chosen. 

389. A broker who deals in stocks is called a Stock- 
broker. His commission for baying or selling is reck- 
oned at a certain per cent, (usually if^) on the nominal 
value of the stock, without reference to the market price. 

390. Commission is a percentage. 

The money collected, realized, or invested, is the hose. 
The per cent, allowed as commission is the rate. 
Hence, by the principles of Percentage (§ 321), these 

Rules. — ^I. To find the commiaaion^ multipli/ the base 
hy the rate. 

n. To find the rate^ divide the commission hy the base. 

HL To find the base^ divide the commission by t/ie 
rate. 



of a consignment ? By the Net Proceeds ?•— 888. What is meant by Stocks ? When 
a company is formed, how is the necessary capita] obtained ? How is this capital, 
or stock, divided? By whom is stock bought and sold? What makes it fluctuate 
in value? Who are called Stockholders? Whom do they elect? Who are chosen 
by the directors ?— 889. What is a broker who deals in stocks called? How is a 
stock-broker^s commission reckoned ?— 890. Commission being a percentage, what 
is the base ? What it the rate ? Beoite the mies. 

11 
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EXAMPLES FOB PBAOTIOE. 

[In all the examples relating to stocks, take $100 for a share, no- 
less otherwise directed.] 

1. What commission must be paid an agent for collecting bills 
to the amount of $2460, at 6 ^ ? Am. $123. 

2. A broker bnjs for me 100 shares of Erie B. B. stock, and 
sells the same the next day. What is his brokerage, ^^ being 
charged for each transaction ? 

3. A lady, having $22000 on bond and mortgage at 6^, em- 
ploys an agent to collect 1 year's interest and invest it. What 
commission must she pay, the rate being 2}^ for collecting and 
i^^ for investing? Ans, $39.60. 

4. What brokerage mnst a person pay to have $1475 tmcur- 
rent money exchanged, at an average rate of Jj^, and how much 
should he receive in current funds ? 

5. An auctioneer, who charges 2 ^, receives $225 for selling 
some paintings ; how much did they sell for ? Aub. $11250. 

6. What are the net proceeds of a consdgnment sold for $4250, 
on which there are charges of $27 cartage, $103 storage, and 2^^ 
commissdon? Am. $4013.75. 

7. Sold 412 bales of cotton, averaging 405 lb. each, @ 27e. a lb. 
What was the conunission, at 2^ ^ ? Ans, $1126.305. 

8. What ^ does a commission-merchant charge, who receives 
$223 for buying $5575 woi-th of goods ? Ana. 4^. 

9. A factor in Mobile received from a planter 514 bales of cot- 
ton ; after paying on it $840 expenses, he sold it at $120 a bale. 
He then bought for the planter $1525 worth of hardware, and 
groceries to the amount of $3018.20. His commission being 2 ^ 
on sales, and 3 ^ on purchases, how much must he remit to the 
planter? Ans. $54926.90. 

10. An agent collects for a society 250 bills, of $6 each. How 
much must he pay over, if he gets 5 ^ commission ? 

11. A broker sells for a customer 250 shares of K. Y. Central 
E. E. stock, and buys for him 300 shares of Michigan Southern. 
At i j^, what is the brokerage ? 
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12. Wishing to buy 86 A. of land, I obtained the necessary 
amount through a broker, who charged 1 ^ for negotiating the 
loan. His comniission amounted to $68.76 ; what did the land 
cost per acre ? Ans. $76. 

18. A oommission-merohant, for selling $12000 worth of grain 
and guaranteeing payment, charged $600, and for purchasing a 
biU of $4220 charged $68.80. What ^ did he charge for each 
transaction ? 

14. A factor, haying sold 1260 barrels of flour at $8 a barrel, 
invested lus commission, which was at the rate of 1}^, in a new 
company that was forming. How many shares, at $26 each, did 
he take? Ana. 7. 

391. To find the base^ the rate and the sum or differ- 
ence of the commission and base being given. 

A party sometimes remits to an agent a certain amount 
to be invested, after deducting his commissicm. Here the 
smn of the commission and base is giveD^ and the base, or 
amount invested, is required^ 

Again, when the net proceeds and rate are known, it 
is sometimes required to find the gross proceeds of a sale. 
Here the difference between the base and the commis^on 
is given, and the base is required. . 

These cases are analogous to those presented in § 323, 
under Percentage. 

Ex. 1. — ^B sends a commission-merchant $6000 to invest 
in cotton, after deducting bis commission of 2 ^. How 
much must be invested, and what is the commission ? 

Every $1 invested will cost B $1 + 2c. commission, or $1.02. Hence 
there wiU be as many times $1 invested as $1.02 is contained times in 
f 6000. $6000 -h 1.02 = $6882.36, AmowU invested. 

The commission will be the difference between the whole amount sent 
and the sum invested. $6000 — $6882.86 = $117.66, CommUsion, 

Prove by finding whether the commission on $5882.86, at 2^, is 
$ll'r.66. 



89t What cases are sometimes presented, analogous to those in $828, under 
Peroentage? Explain Example 1. 
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Ex. 2,— A real estate agent, having sold a house, pays 
himself 1^ commission, and hands over to the owner 
$13365. What did the property bring, and what is the 
conmiission? 

The eamnasAmi being 1 ^, every $1 of tiie paidiaae price wiU net the 
owner 99c; The house, therefore, brought as many times $1, as 99c, the 
net proceeds of $1, is contained times in $13366, ihe net proceeds the 
owner leoeiyed. $13865 -i- .99 = $13600, SdUng price. 

The commission wHl be the difference between the selling price and 
the net proceeds. $13500 — $13366 = $136, Comnduum, 

P&OTX by finding whether the commission on $13500, at 1 ^ is $135. 

892b Rule. — ^1. M}r the base, divide the given number 
of doUars by 1 increased or diminished by the rate ex- 
pressed decimcUlf/j according as the sum or difference of 
the comjnission and base is given. 

2. M>r the commission^ take the difference between the 
base and the given number of dollars. 

3. I^rove by finding vohether the commission obtained 
by multiplying the base by the given rate^ eqtiols the comr 
mission as just found. 

EXAMPLES FOB PBAOTIOE. 

1. A broker receives $30000 to invest in real estate, after de- 
ducting his brokerage of i ^. What will be the amoont invested, 
and what his commission ? Fir%t ana. $29925.19. 

2. A person sends his commission-merchant $15000 to invest 
in com. The commission, 1 ^ being taken out of the smn sent, 
and the com costing 75c. a bushel, how many bushels were pur- 
chased? An$. 19801 bu. + 

3. An agent, having sold some property, paid the owner 
$11137.50, which remained after deducting his commission of 1^. 
What did the property sell for? Ana. $11250. 

4. A commission-merchant paid $1000.50 charges on a con- 
signment, retained 2^^ commission, and remitted $38487 to the 
owner ; what were the gross proceeds ? Ana. $40500. 

Explain Example 2.-^82. Sedte the mle for flndingr the base and eommSsaion, 
whan the aom or diiEBrenoe of the oommiaaton and base la given. 
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5. An agent, who gets 5 ^, collects a nmnber of bills of $10 
each, for a society. He pays over to the treasurer $1149.60 ; how 
many bills were collected ? Arts, 121. 

6. What are the gross proceeds of a consignment, if the com- 
mission is 2^^, the charges are $1000.85, and the net proceeds 
$12772 ? 

7. A gentlemian who has $30000 invested on bond and mort- 
gage at 7^, employs an agent to collect six months* interest, and 
directs him to invest in grain what is left after paying himself his 
commission, — ^which was 1 ^ on the amomit collected, and 2^ on 
the amonnt invested. How mnch was invested ? Ana, $1019.12. 

Aeeomit of Sales. 

393. An Accoimt of Sales is a statement rendered by a 
commission-merchant to a consignor, setting forth the 
prices obtained for the goods sent and the amount real- 
ized, the charges paid and the net proceeds due the con- 
signor. They are made out in the following form : — 



Sales of Flour for acct of B. Day & Co.^ Buffalo. 
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Sold to 



Beck & Go. 
I. R. Shaw. 
8. Bennett. 
David Orr. 
Eoe & Son. 



Description. 



Extra Ohio. 
Canadian. 
Phffliiz Mills. 



(( 



(( 



City Mils. 



Chabges. 



Bar. 
83 


@ 


$9.00 


20 


9.20 


95 


8.75 


75 


8.70 


160 


7.95 



Treight on 438 bar., (^ 75o., $324.75 

Cartage, 21.50 

Storage, 43.30 

Commission on $8686.75, @ 2i ^, 92.17 

Total charges, 



$747.00 
184.00 
831.25 
652.50 

1272.00 

$3686.75 



$481.72 
$3205.08 



Net proceeds to credit of R. Day & Co., 

E. & O. E.* 
N. T., Jnne 6, 1866. Btjttebwobth, Hudson & Co. 



* lirrora and ozniflsioiui excepted. 
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Accomrr of balbs. 



1. Make ont the following Account of Sales, and find the net 
proceeds due the consignor : — 

Sales of 4265 Bushels Wheats far acct. of Asa F. White^ 

Oswego. 



18«& 


July 


2 




8 




(( 




(( 




5 



Sold to 



DeacriptioiL 



H. Brown. 
City Mils. 
Brace & Oo. 
Farr Bro's. 
I. B. Moe. 
H. S. Hunt 



Red Winter. 



(( 



i( 



New Mich. 









Bo. 


® 


760 


$1.90 


600 


1.89 


600 


1.92 


600 


2.62 


940 


2.61 


876 


2.69 







% 



% 



Chabges. 



Freight on 1960 bu., @ 12c., $ 

" " 2316 bu., @ 12ic., 

Advertising, .... $6.46 

Commission on $ , at 2^^^ 

Total charges, 



$ 



$ 



Ket proceeds to credit of Asa F. White, 

E. & 0. E. 
N. Y., July 7, 1866. Habbison & Babbow. 

2. Make out an Account of Sales, in proper form, from the fol- 
lowing data : — 

Messrs. Meyer & Herzog, commission-merchants, of Kew York, 
received a consignment of provisions from Henry L. Jones ^ Co., 
of Rome, K Y., as follows :— 10 firkins of butter, 940 lb. ; 87 cwt. 
of cheese; 80 barrels mess pork; 16 cwt. hams; 40 packages 
shoulders, 27001b. 

They paid charges on the consignment as follows : — ^Freight, 
$76.40 ; drayage, $6.76 ; storage, $12.26 ; insurance, $6.60 ; ad- 
vertising, $12.76. Their commission was 2}^. 

They sold the butter, June 19, 1866, <§^ 87ic. a lb. ; the cheese, 
same date, @ 19c. June 20, they sold the pork ©> $31 per bar., 
the hams ® 18}c. a lb., the shoulders <§^ 14c 

Ans. Net proceeds, $2484.26. 
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Stoekf. 

394. The Market Value of a stock is what it sells for. 

895. When the market value of a stock is the same as 
its nominal value, it is said to be at par. 

When its market value is greater than its nominal value, 
it is said to be above par or at a premium; and when 
less, to be below par or at a disoount 

When a hundred-dollar share sells for $100, the stock is (xi par; at 
$101, it is above par^ or at a premium ofl%; at $99, it is bdou par^ or 
at a iUscouni ofl%. The premium or discount is always reckoned on the 
par value as a base. — Stock is generally quoted at the market value of one 
share. In the three cases just specified, it would be quoted respectively 
at 100, 101, and 99. 

898. When the capital for a new company has been 
subscribed, if it is not all needed immediately it is called 
for in portions, or Instalments — 2k certain per cent, at a 
time. 

897. Stockholders are sometimes called on to meet 
losses or make up deficiencies, by paying a certain 
amount on each share they hold. The term Assessment 
is applied to a sum thus called for. 

398. The Gross Earnings of a company consist of all 
the moneys received in the course of their business. The 
ITet Earnings are what is left afler deducting expenses. 
When there are net earnings to any considerable amount, 
they are divided, in whole or in part, among the stock- 
holders, according to their respective amounts of stock. 

399. A Dividend is a sum paid firom the earnings of a 
company to its stockholders. 

Let the capital of a company be $2600000 ; let its gross earnings for 

*■— M^'^-^— ■ > .^ » ■ ■ .. I ■ I . ■ I . ^ip I ■ I ■ I I I I ■ 111 — i^ ■■»■ — ■-■■ ■ ■ — ■ ^^ 

804. What is meant by the Market Value of a stock?— 896. When is a stock 
said to be at par J When, above par ^ When, beloto par? When, at a pre- 
mium ? When, at a discounts niastrate these definitions.— 89d. What is meant 
by Instalments f — 897. What is meant by an Assessment? — 898. What is meant by" 
the Gross Earnings of a company? By the Net Earnings ? When there are net 
earnings to any considerable amonntjWhat la done with them?— 899. What is a 
DiTidendf 
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six months be $260000, and its expenses for the same time $100000 : 
the net earnings will be $160000. Of this sum it is thoo^t best to re- 
tain $60000 as a surplus^ to meet any unforeseen expenses, and to divide 
the rest, $100000, among the stockholders. To find the rate, the per- 
centage must be diyided by the base, § 321. $100000 -f- 2600000 = .04. 
A dividend of 4 per cent, is declared ; and each stockholder's dividend 
will be found by taking 4 ^ of the par value of his stock. 

400. Wiien a company need money, they sometimes 
borrow it on their property as security, issuing Bonds, 
which bear a certain fixed rate of interest without refer- 
ence to the profits. The income from the stock, on the 
other hand, depends on the net earnings, — the interest on 
the Bonds, as well as other expenses, having been first 
paid. 

401. Cities, counties, and states, may also issue Bonds 
to raise money. These Bonds are named according to 
the interest they bear. Thus, Tennessee 6's are Bonds 
bearing 6 per cent., issued by the state of Tennessee. 

402. The United States Government has issued sev- 
eral different classes of JBonds and Treasury Notes, which 
constitute what are called " U. S. Securities " or " Fed- 
eral Securities". 

U. S. 6's of "71 and "74 are bonds payable respectively in 1871 and 
18'74, bearing interest at 6 ^ in gold. 

U. S. 6's of '67, '68, and '81, are bonds payable respectively in 1867, 
1868, and 1881, bearing interest at 6 ^ m gold. 

6~20's are bonds bearing interest at 6 ^ in gold^ so called from theur 
being payable in not less than 6 or more than 20 years from their date, 
at the pleasure of the Gk>vemment. 

10-40's are bonds bearing interest at 6 ^ in gold, so called from their 
being payable in not less than 10 or more Ihan 40 years from their date, 
at the pleasure of the Government. 

7-dO's or 7 8~10's [Seven-thirties or seven and three-tenths] are 
treasury notes payable in three years from their date ; they are so called 
from their beanng interest at 7-^ % in currency, or lawful money. 

403. Ii^ the case of sales, brokers have to use a revenue stamp equal 
in value to 1 cent on each $100 (or fraction of $100) of the currency value 
of the stocks or bonds sold ; this is charged to the parties for whom they sell. 

Illustrate the mode of finding the rate of a dividend to be declared. How is 
each stockholder^B dividend found f— 400. How is money sometimes raised by a 
company ? How does the Income from bonds differ firom that arising from stock ? — 
401. What besides companies may issue bonds? How are these bonds named? 
Give an example.— 402. Name the several classes of United States Securities. 
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EXAMPLES FOB PBAOTIOB. 

[Unless otherwise directed, take $100 for a share, and ^^ for the 
tate when brokerage is paid.] 

1. "What IS the market value of 200 shares of N. Y. Central 
B. B. stock, at 97? 

If 1 share is worth $97, 200 ahares are worth 200 tbneB $9T. 

2. What will I have to pay for 200 sh^es of K Y. Central, at 
97, and brokerage on the same ? 

1 share will coat $97 -t- i per cent of $100 (brokerage), or $97.2& 
200 sharea will coat 200 timea $97.2&. 

8. What will I realize on 200 shares of N. Y. Central sold at 
97, over and above brokerage and cost of revenne stamp ? 

200 dutrea, at 97, $19400.00. 
Deduct brokerage, \ per cent on $20000, $50.00. 
** ibr itamp, Ic on 194 hondrad doUara, 1.94. 
$60 + $t94 = $51.04. $19400 — $51.94 = 19848.08. Ant. 

4. What is the market value of 100 shares of Midiigan Cen- 
tral, at a premium of 8| ^ ? Ans. $10350. 

5. What will 125 shares of Western Union Telegraph stock 
cost, at 30^ discount, with brokerage ? Ans. $8781.25. 

6. What will be realized, over and above brokerage and cost 
of revenue stamp, on 500 shares, of $25 each, sold at a premium 
of 2i^? uiTW. $12748.72. 

7. Bought through a broker 100 shares of Alton and Terre 
Haute at 81 j ; what do they cost ? Ans. $3212.50. 

8. Sold Virginia 6^s to the amount of $20000, at a discount of 
80 ^ ; and 2000 three-dollar shares of a i>etroleum stock, at 45 ^ 
discount. Ko brokerage being paid, how much is realized from 
the sale? jin^. $17800. 

9. Bought 50 shares of Ocean Bank stock at par, and sold 
them at 105. What is the profit, brokerage being paid on each 
transaction, and the cost of revenue stamp being deducted ? 

Find tbe profit on 1 share, hj deducting 50c. brokerage ftrom $5, the adranee in 
price. Multiply the profit on 1 ahare by the number of Blnure8» and from the. prod • 
uct subtract the cost of atsn^. 

10. What is the loss on 250 fifty-dollar shares, bought for 102 
and sold at 99}, taking brokerage and cost of stamp into account? 
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11. I buy tbrQTigh a broker 175 shares of bank stock at 97^, 
and sell them through the same at a premimn of 4^ ; what is mj 
profit ? 

12. If a person buys 40 fifty-dollar shares at 13 ^ above par, and 
sells them at 11}^ below par, does he make or lose, and how 
much? 

13. A person exchanges 150 shares of Erie at 60, for stock of 
a Quicksilver Oo. at 25 ^ premium. How many shares should he 
receive ? Ans, 72 shares. 

14. Bought some stock at 92, sold it at 94}. Brokerage was 
paid on each transaction. The profit being $398.11, how many 
shares were there ? 

Brokerage on 1 share $ .60. Cost of stamp on 1 share sold at 94}, $ .0094S. $ .SO + 
$.00945 = $.5094& Profit on 1 share, $2.60 — $ .60945 = $1.990&5. As many shares 
were sold as $1.99065 is contained times in I89&11. 

15. How much stock, at 10^ discount, can be bought for 
$4500, brokerage being left out of account ? Ans, 50 shares. 

What will 1 share cost, at 10 per cent, disoonnt f 

How manj shares, at that prioe, can he hought for $4600 ? 

16. How much stock, at a premium of 3}^ can be bought for 
$10350, brokerage being paid ? Ans. 100 shares. 

17. A merchant wishes to sell sufficient stock to realize $15000. 
The stock being at 75^, and brokerage i ^, how many shares must 
he sell? 

18. Bought 100 shares of Nassau Bank stock at 105. They 
were sold at a profit of $350, leaving brokerage out of account ; 
what premium did they bring ? Ana, 8| ^ 

19. A broker receives $19100 to invest in Kentucky 6's, bro- 
kerage to be paid out of the amount sent. The stock stands at 
95i ; how many thousand-dollar bonds can he buy, and what in- 
come will be received from them every year ? 

20. A company with a capital of $750000, having earned 
$22500, put aside $3750 as a surplus. What per cent, dividend 
can they declare ? (See § 399.) Ana. 2} ^. 

21. In the above company, A holds $10000 worth of stock ; 
B, $20000 ; C, $17500. What wOl their dividends respectively 
amount to? Ans. A\ $250, &c. 
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22. A railroad company having declared a dividend of 85^ 
how much will a x>erson who holds 400 lifty-dollar shares receive ? 

23. A mining company, whose shares at par are $25, declare a 
dividend of 1 ^ every month. How much will a party who holds 
1000 shares receive in one year ? 

24. I hold $5000 worth of 6 ^ honds in a certaiA company, and 
50 shares of the capital stock. The company declare semi-annual 
dividends of 8} ^. What is my yearly income from both ? 

In these Examples, the goyemxnent tax of fire per cent on dividends and in- 
tereet accming on all bonds (except those of the 17. 8.) Is left oat of account 

25. D bought 100 shares of stock at 84, and sold them at 87, re- 
ceiving meanwhile a dividend of 8 ^. What was his profit? 

26. A company with a capital of $10000000 have $200000 net 
earnings ; what dividend can they declare ? What dividend will 
a party receive who holds $10000 of their stock ? 

27. How much stock in the above company does a party hold, 
who receives a dividend of $10000 ? 

Dividend = Stock x Bate. 
Hence« Stodk s DMdend •*■ Bate. Bate = Dividend ■*■ Stock, 

28. What ^ dividend does a person get, who receives $350 and 
owns 50 shares of stock ? 

29. When gold is at a premium of 29^, what is $1000 in gold 
worth in currency ? 

$1 gold = $1.29 cnrrency. $1000 gold = $1.29 x 1000 enneney. 

The banks having suspended specie payments in 1861, gold and silver have 
since that time commanded a premium ; that is, $1 in gold or silver has been worth 
more than $1 In currency. 

80. When gold is at 129, how much gold will $1290 in cur- 
rency buy? Ans. $1290 -f- $1.29 = $1000. 

81. When gold is at 141, how much in current funds will 
$12000 in gold cost ? 

82. When gold is at a premium of 25^, how much gold will 
$20000 in currency buy ? 

33. A lady holds $8000 worth of U. S. 5-20's ; what will she 
receive annually from these bonds in currency, if gold commands 
a premium of 80 ^ ? (See § 402.) 

$8000 X .06 = $480 in gold. $480 x 1.80 = $624 in currency. 
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84. What is the semvannnal income in corrency from $15000 
worth of U. S. 6-20*8, when gold hrings 183 f 

So, What is the yearly income in cnrrency from $10000 in 
U. S. logo's, when gold is worth 126 ? Ans. $630. 

86. What is the yearly income from $20000 in U. 8. T-SO's? 

87. What yearly income will one who snhscribes for $10000 
of a seven per cent, loan, at par, receive from it ? 

88. If a person invests $8245 in 6 ^ honds, at 07, what will be 
his annual income from the investment ? 

Each dollar of stock bought costs 97c. Hence, for $8245 can be bought m manj 
dollars of stock as 97c. is contained times in $824Sl Then Und the interest on the 
amount bought, at per cent 

89. What income will be annnally received from certain 7^ 
bonds, bought at 108, and costing $14420 ? Ans, $980. 

40. A person invests $19600 in 10-40's, at 98. What income 
in currency wUl he aimually receive from the bonds purchased, 
if gold sells at 140 ? Ans. $1400. 

41. When gold is worth 129, what half-yearly income in cur- 
rent funds will a person receive who invests $7540 in U. S. 5-20's, 
then selling at 104 ? Ans, $280. 575. 

42. When Missouri 6*s are at 75, what sum must be invested 
in them, to yield an annual income of $2700 ? 

stock required = Income -«- Bate. $2700 -«- .06 = $46000. 

$46000 stock, at 7^ will cost $88760 Ana. Hence the following rule t— 

404. Rule. — To find tohat sum must be invested in 
bondsy seUing at a given rate^ to secure a given income^ 

1. JF^nd the par value of the stock required, by dividing 
the given annual income by the annual income of %\ of 
the stock. 

2. Multiply this par value by the market value of $1 
of the stock. 

48. How much must one invest in Brooklyn 6^s, at 90, to 
secure an annual income of $1500 ? Ans. $22500. 

44, If I sell $10000 U, S. 6's, at 107, and with part of the pro- 
ceeds buy K. Y. Central 6's, at 90, sufficient to yield $800 an- 
nually, how much will I have left t Ans. $6200. 
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45. When IT. S. 7-80's are selling at 108, what sum mnst be 
invested in them to yield $1460 a year ? What sum invested in 
them -will yield a semi-annnal income of $109.60 ? 

46. When N. Oarolina 6's are 16 <f, below par, what will be 
the cost of bonds sufficient to yield $1200 yearly ? 

47. Holding a large amount of Erie R. stock, I wish to sell 
part of it and buy Tennessee 6's sufficient to yield me $1800 a 
year. Erie standing at 60, and Tennessee 6*8 at 90, how many 
shares of Erie must I sell to make the change, leaving brokerage 
out of account ? Am. 460 shares.' 

48. What *f, income will a person realize on his investment, 
who buys 6 per cent, bonds at 96 ? 

$1 of the stock yields 6c. and costs 96c. The qnestlon therefore becomes, What 
per cent is 6e. of 96c ? DiTide the percentage by the base, $ ^21. 

.06 -t- .96 = .0625b Am, 6i per cent Hence the following mlc :— 

406. Rttle. — To find what ^ annual^ income is real- 
ized on an investment in stocks at a given price^ 

Divide the annual income of $1 by the cost of %\ of 
the stock, 

49. What ^ income will be realized on 7^ bonds bought at 
91? At 98? At 106? First am. 7^%. 

60. If I get an annual dividend of 7^ on stock that cost me 
70, what ^ do I receive on my investment ? 

51. What ^ on the investment will a stock bought at 90 yield, 
if a dividend of 3 jl^ is paid every six months ? Ans. 6}. 

62. What ^ on his investment will a person receive, who buys 
U. S. seven-thirties at 104? Ans. TyV^- 

53. What ^ on his investment will a person receive, who buys 
U. S. 6'8 at 107, when gold stands at 160 ? 

.06 X 1.60 = .09 .09 •»• 107 =: 8^V P«r <^nt. Afis. 

64. When XJ. S. 10-40'8 are at 97, and gold is worth 125, what 
per cent, will an investment in these bonds yield ? 

55. A person desiring to make a permanent investment, hesi- 
tates between buying U. S. 7'30^s at 103 and Kentucky 6^a at 96. 
Which will pay him the better ^ on his investment, and how 
much? Jln«. Sev^-thirties, ^f^^. 
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56. Which inyestment will pay the better ^ — and how mnch — 
5-20's at 104i, or 10-40's at 9Ti ? 

57. A person having his money invested on bond and mort- 
gage, at 6^, calls it in, and bnjs Michigan Central 8^s, at 110. 
How does his rate of income on the latter investment compare 
with what it was before ? Ans, 1-^ ^ better. 

58. Which is the best for permanent investment — 5^s at 75, 
6'sat85, or 7*8 at par? 

59. A party investing in 6 per cent, bonds realizes 8 ^ income 
on his investment. How did the bonds stand when he bonght ? 

$1 of the bonds yields 6c The questton therefore becomes, 6c is 8 per cent of 
what ? Divide the percentage by the rate, $ 281 :— 

.06 -»- .08 = .625, cost of $1 of the bonds. 
.625 X 100 = 62i, cost of $100 of the bonds. Atu. 62f 

60. What must one buy a 7 ^ stock for, to realize an income 
of 8 ^ on his investment ? Ans, 87^. 

61. How mnch above par does an 8 ^ stock sell for, when it 
pays an Interest of 7 ^ on the investment ? What mnst it sell for, 
to pay an interest of 9 ^ on the investment ? 

62. When gold stands at 130, what mnst a party bny 5-20's 
for, to realize 7^ on his investment ? 

(1 of the bonds yields $ .06 in gold, or (.06 x 1.80) $ .078 in currency. Tben pro- 
ceed as in Example 59. 

68. When gold is at 135, what mnst 10-40's sell for, to yield 
8 ^ interest on the investment ? Ans, 84}. 

64. What mnst gold sell for, that a party investing in 5-20^8, 
at 105, may realize 8 ^ interest on his iavestment ? 

$1 of 5-20*s yields ( .06 in gold, and costs $1.05. 
Hence, $ 281, .06 -«- 1.05 = .05|. The interest on the investment, in gold, is 
therefore 5!^ ; and, to pay 8 per cent in currency, gold must sell for as much as 5j is 
contained times in S, or 1.40. Ana. 40 per cent premium, or 140. 

65. What mnst gold sell for, that an investment in 10-40^s at 
97 may yield an interest of 7 Jl^ ? Ans. 135|. 

66. Which is the better investment, U. S. 5-20's at 104^ gold 
standing at 125, or Virginia 6's at 70 — and how mnch ? 

67. If I sell 200 shares of stock at 49, paying brokerage, and 
invest the proceeds in lO-iO^B at 97i, what will be my annual in- 
come when gold is 180 ? Ans. $650. 
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CHAPTER XXIV. 

BANKRUPTCY. 

406. A Bankrupt is one who fails in business, or is 
unable to meet his obligations. Such a party is said to 
be insolvent 

The Assets of a bankrupt are the property in his hands. 
His Liabilities are liis debts, or obligations. 

407. When a person becomes bankrupt, an Assignee 
is usually appointed, who takes possession of the assets, 
turns them into cash, and, after deducting his own 
charges, divides the net proceeds among the creditors 
in proportion to their claims. 

Example. — ^A merchant fails, owing A |3000, B ^6250, 
C $800, and D $11950. His assets are $8650, and the ex- 
penses of settling $650. What can he pay on the dollar, 
and how much will each creditor receive ? 

We must first find the rate of dividend. The total of liabiUties is the 
hate; the net proceeds of the assets, the percetUage. DlTiding the per- 
centege by the base, S 821, we find the rate to be 40^, or 40 cents on 
the dollar. Each creditor's share is then found by multiplying his claim 
by this rate. 

Prove by finding whether the sum of the several dividends corresponds 
with the net proceeds to be divided. 

Liab's, a $3000 Assets, $8650 A $3000 x .40 = $1200 

B 6260 Expenses, 650 B 6250 x .40 = 2500 

C 800 jxet „po "isOOO ^ ^^ ^ '^^ = ^^0 

D 9950 ^etP^^o-» *»|^" d 9950 x .40 = 3980 

Total, $20000 '^ ^a^^jT ' ^^'^ ^«^^^ 

408. Rule. — 1. Mnd the rate of dividend^ hy divid- 
ing the net proceeds of the assets hy ths total of liabilities. 

2. Mnd each creditor's dividend^ by multiplying his 
claim by this rate, 

406. What ia a Bankrapt? What is meant by the Assets of a bankrupt? By 
his Liabilities ?— 407. When a person becomes bankrupt, what is usnally done ? Qo 
through the example, explaining the several steps and proot— 40a Becito the rule. 
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EXAMPLES FOB PBAOTIOB. 

1. A merchant becomes msolvent, owing A $875.50, B $1100, 
$4168.75, D $8725, and E $8680.75. His assets realize $11400, 
and the assignee's charge is $600. What is the rate of dividend, 
and what each creditor's share ? Arts, Bate, 60 ^. 

2. Harrison & Oo. having fiEuled, their liabilities are found to 
be $71600. Their assets consist of goods that sell ifor $9815 ; 
debts collectible, $17005 ; house and lot, worth $7250. The as- 
signee's charge is 5 ^ on the assets, and other expenses amount to 
$146.50. What ^ can thej paj, and how much will Ira Jones 
receive, to whom they owe $12500 ? Last cms, $5625. 

8. S becomes insolvent, owing $62000, and having $14200 
assets; the expenses of settling are $560. How much can he 
paj on a dollar ? What is P's dividend on a claim of $1400 ? Q 
receives $275 ; What was his claim ? Last ans, $1250. 

4. A bankrupt settled with his creditors for 85c. on a dollar. 
B received a dividend of $5075, and 5 ^ of that amount ; what 
were tlieir respective claims ? Ans. C% $725. 

5. The assets ofa bankrupt are $42000. He owes Y $17000, W 
$24150, X $87140.75, Y $28000.50, and Z $10708.75. Y becomes 
assignee, and receives 4^ on the assets for his services; the other 
expenses of settling are $1820. What is each creditor's share— 
Ts to include his percentage as assignee 1 Am. Y^s, $11018.50. 



. CHAPTER XXV. 

INSURANCE. 

409. Luniranoe is a contract by whichy in considera- 
tion of a certain sum paid, one party agrees to secure 
another against loss or risk. 

410. There are different kinds of Insurance : — 

Fire Insurance secures against loss or damage by fire ; 
Marine Insurance, against the dangers of navigation; 
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Accident lasnrance, against casualties to travellers and 
others. Health Insurance isecures a weekly allowance 
during sickness. Life Insurance secures a certain sum, 
on the death of the insured, to some party named in the 
contract. 

411. The ITnderwriteT is the insurer, — ^the person or 
company that takes the risk. 

The Policy is the written contract. 

The Premium is the sum paid the underwriter for 
taking the risk. In the case of Fire and Marine Insur- 
ance, it is reckoned at a certain ^ on the sum insured. 

412. ^® i^to ^ sometimes given at so many cents on $100, in 
stead of on $1. In that case, be careful to write the decimal properly. 
20 cents on |1 is written .2 ; on |100, .002. 46c. on |1 is .46 ; on |100, 

.0046. 

Insurance is usually effected with companies. Some companies, to 
guard against fraud, will not insure to the full value of the property. 
Different rates are charged, according to the risk. In case of loss, the 
underwriters may either replace the property or pay its value. Onjy the 
amount of actual loss can be recovered. . 

413. The principles of Percentage apply to Insurance 
(Fire and Marine). The sum insured is the base; the 
premium is the percentage^ reckoned at a certain rate. 
Hence, according to § 321, the following 

Rttles. — ^L To find the premium^ multiply the sum in- 
sured hy the rate. 

n. To find the rate^ divide the premium by the sum in- 
sured. 

HL To find the sum insur^d^ divide the premium by 
the rale. 

EZAMPLSS* FOB PBAOTIOB. 

1. Insured a honse for $10000, and furniture for $5000, at the 
rate of 30o. on $100; $1 being paid for the policy and survey, 
what does the insurance cost ? Aim. $46. 



409. What is Insnrance ?— 410. Namo the different kinds of Insurance, and state 
afodnst what each secures the insured. — 411. What is meant bj an Underwriter ? 
What is the Policy ? What is the Premlnm ?— 412. What caution is given as to 
writing the rate ? How do some companies try to gnard against fraud? In case 
of loss, what may the underwriters do ?— 418. Bedte the rules. 
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2. At^of 1^, whatiflthe pramium on $8000? On $7250? 
At f ^, what is the premium on $2200 ? Fint ans, $40. 

8. A fiiotory and its contents, worth $72000, are insured for 

f of their valne, at 8^ per cent. The whole is oonsomed. How 

mnch will the owner receive, and what will be the actual loss to 

the underwriters? Lastaiu, $46400. 

The actual loss is the sum they haye to pay, leea the piemiam. 

4. A merchant insures 1200 bar. of flour, worth $8 a barrel, 
for their ftill valne, at ^ ^. A fire occurring, only 450 barrels are 
saved. What premium does the merchant pay, how mnch will 
he receive from the compady, and what will be their actual 
loss ? See4md ans^ $6000. 

5. A vessel valued at $90000, and its cargo worth $55000, are 
insured for half their value, at 2} ^. What is the premium, in- 
cluding $1 for policy ? 

6. Insured $9000 worth of goods for } of their value, at f ^. 
They were damaged by fire to the extent of $1250. What was 
the premium, how much did the underwriters pay the insurer, and 
what was their actual loss ? Last ans. $1212.50. 

7. The premium on a house, at i^ of 1 ^, cost me $20 ; what was 
the sum insured ? (See Bule IIL, § 413.) Ans, $6000. 

8. Paid for insuring a hotel for } of its value, $151. The rate 
being 75c.'on $100, and the policy costing $1, what was the hotel 
worth? Ans. $30000. 

As the policy cost $1, the preminm "wbb $181—$!, or ilM. TOe. on $100 r= .0076, 
rate. Apply Bole III., to find the Bum insored, and this will be | of the yalne of 
the hoteL 

9. Paid $18 for insuring $9000 ; what was the rate ? (See 
Rule n., § 418.) Ans, ^ of 1 per cent. 

10. Paid $400 for insuring a factory, worth $48000, for J of its 
value ; what was the rate ? 

11. An underwriter agrees to insure a hotel, worth $24000, 

for a sufficient sum to cover its value and the premium. The 

rate being 1 ^, for how much must he insure it ? 

Analogous to Example 2, § 828. As the rate is 1 per cent of the snm to be in- 
sured, the Yolue of the hotel, $24000, must be 99 per cent of this sum. Then by 
Bule IIL, S 821, $24000 -*• .99 = $24242.42 Ans, 
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12. Eor how much must a schooner be insured, to cover its 
yalne, $15000, and the premiam, the rate being Ijt^t What will 
the premium amount to ? Last am. $228.48. 

13. Paid for insuriug the ftill value of a ship and cargo, at 1 ^, 
$450. If the cargo was worth half as much as the ship, what 
was the value of the ship ? 

414. AooiPENT Insubance. — ^iDsiirance against acci- 
dents is effected by paying (in advance) an annual pre- 
mium, in consideration of which the underwriters give 
the insured a certain allowance per week in case he is 
disabled by an accident, or pay his heirs a specified sum 
if he is killed. 

14. A partf paying $12 premium annually, in the third year 
for which he insures, is disabled by an accident for 13 weeks, 
during which time he receives $10 a week. How much more 
does he receive than he paid for premiums ? An8. $94. 

16. A person who has paid five annual premiums of $80 each, 
is killed by an accident. His flEunily receive $5000. Not reckon- 
ing interest, what is the loss to the xmderwriters ? 

16. A railroad conductor insures for $60 a year,^ his weekly 
compensation in case of a disabling accident to be $50. In the 
tenth year, he is laid up by an accident for 4 weeks ; does he gain 
or lose by insuring, and how much, leaving interest out of ac- 
coxmt ? Ans, Loses $400. 

416. — ^LiPB Insubancb. — ^Life Insurance is effected by 
paying (in advance) an annual premium during life or for 
a term of years, in consideration of which the underwriters, 
on the death of the insured, pay a certain sum to his heirs 
or some party named in the policy. 

416. The rates of life insurance depend on the age at 
which one begins to insure, and are fixed at a certain sum 
on every $100 or $1000 insured. They differ but little in 
different companies, being based on the Expectation of 

414. How is Accident Insmance effected ? — il5. How is Life Insurance effected ? 
*-418. On what do its rates depend ? How are they flzed? On what are they hased ? 



\ 
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Life, — that is, the average nnmber of years that persons 
at different ages live, as shown by statistics. 

417. Rule. — To find the premium in life insurance^ 
multiply the premium on $100 or $1000 by the number 
of hundred or thousand doUars insured, 

17. What aimnal preminm most a person, aged 80 when he 
begins to insure, pay for a life policy of $5000, the rate being 
$2.8023 on $100 ? Aru, $115.12. 

18. At the age of 40, a gentleman insures his life for $3000, 
payment of premiums to cease in ten years. The rate is $5T.959 
on $1000. K he dies at 55, how much more win his family re- 
ceive than he paid for preminms ? Ans. $1261.20. 

19. On his 40th birth-daj, a clergyman insures his life for 
$6000, payment of premimns to cease when he is 65. The rate is 
$85.12 on $1000. If he dies aged 45 years 1 month, how much 
more than the premimns paid will his heirs receive? 

Ans. $4735.68. 

20. A farmer insured his life for $1750, at the rate of $3.66 
on $100. Jast 9 months afterwards he died. Taking uiterest on 
the premium (at 6 ^ into account, how much was gained by in- 
suring? Ans. $1683.07. 



CHAPTER XXVI, 

TAXES. 

418. A Tax is a sum assessed on the person, property, 
or income of an individual, for the support of goyemment. 

When assessed on the person, it is called a Poll-tax, 
and is a uniform sum on each male citizen, except such as 
may be exempted by law. 

When assessed on the property, it is called a Property- 
tax, and is reckoned at a certain rate on the estimated 
value. 

417. Becite the rnle for finding the premium in life insnranoe.— 418L What Is a 
Tax r Name and define the three kinds of tases. 
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When assessed on the income, it is called an Income- 
tax, and is computed at a certain ^. 

419. Taxable property is either Real or Personal. 
Seal Estate is fixed property ; as, lands, houses. 
Personal Property is that which is movable ; as, cash, 

notes, ships, furniture, cattle, &c. 

420. An Assessor is an officer appointed to estimate 
the value of property and tax it in proportion. 

421. AssBSSMENT OF Taxbs. — ^In assessing a property- 
tax, an Inventory, or list, of all the taxable property, real 
and personal, with its estimated value, must first be made 
out. If there is, besides, a poll-tax, a list of polls (that is, 
of persons liable to said tax) must also be drawn up. The 
poll-tax having been fixed, the rate of property-tax must 
then be found, and lastly each man's tax. 

Ex 1. — ^A tax of $6402 is to be raised in a certain town, 
containing 480 polls, which are assessed $1 each. The real 
estate of said town is valued at $878500, the personal prop- 
erty at $108500. What will be the rate on $1, — and what 
will be A's tax, who pays for 4 polls, and whose real estate 
is inventoried at $5500, his personal property at $1250 ? 

$878500 + $108500 = $987000, total taxable property. 

$1 X 480 = $480, total poll-tax. 

$6402 — $480 = $5922; property-tax to be assessed. 

By Rule XL, § 321, $5922 ^ 987000 = .006, rate. 

$6500 + $1250 = $6750, A's taxable property. 

$6760 X .006 = $40.50, A's property-tax. 

$1 X 4 = $4, A's poll-tax. 

$40.50 + $4 = $44.50, total A's tax. 

422. Rule. — 1. To find tJie rate of property-tax^ divide 
the sum to he raised^ less the amount assessed on poUs^ hy 
thevalice of the taxahle property^ real and personal. 

419. How many kinds of taxable proi>ert7 are there ? What is £eal Estate ? 
What is Personal Property? — 420. What is the business of an Assessor?— 421. In 
assessing a property-tax, what most first be made out ? If there is, besides, a poll- 
tax, what most be done ? . What are the next steps ? Oo through the given ex- 
ample, explaining the steps.— 422. Becito the rule. If there is no poll-tax, what 
must be done ? 
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2. 7b find each man^s tax, mtdtijJly his taasoNe prop- 
erty by the rcUe^ and to the product add his poUrtax. 

If there is no poll-tax, the whole amount to be raised must be divided 
by the value of the taxable property. 

423. ^ the given amount to be raised does not include the expense 
of collecling, the whole sum needed, including this expense, must first be 
found, by dividing the given amount by %1 cSminished by the rate % to be 
paid for colleeUng. 

Thus, in Example 1, let the expense of collecting, 2^%, not be in- 
cluded in the $6402 named ; then, as |1 raised womd net but | .9Y6, 
there would hare to be raised as many times f 1 as f .976 is contained 
times in |6402. In other words, we should have to divide $6402 by |I 
diminished by .026, the rate paid for collecting. 

424. After finding the rate as above, assessors usually 
construct a Table, from which, by adding the amounts 
standing opposite to the thousands, hundreds, tens, and 
units of any given sum, they can readily determine the 
tax it must bear — ^more readily, as a general thing, than 
by multiplying by the rate. 
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Table 


for a 


rate of .006. 




11 


1.006 


|10 


IU06 


$100 


$0.60 


$1000 


$ 6. 


2 


.012 


20 


.12 


200 


1.20 


2000 


12. 


8 


.018 


80 


.18 


800 


1.80 


8000 


18. 


4 


.024 


40 


.24 


400 


2.40 


4000 


24. 


6 


.080 


60 


.80 


600 


8.00 


6000 


80. 


6 


.036 


60 


.86 


600 


8.60 


6000 


86. 


1 


.042 


10 


.42 


'^00 


4.20 


VOOO 


42. 


8 


.048 


80 


.48 


800 


4.80 


8000 


48. 


9 


.064 


90 


.64 


900 


6.40 


9000 


64. 



2. Find by the Table what tax B must pay on $7660. 



Opposite $7000 we find $42.00 
" 600 " " 8.00 

" 60 " " 0.36 



Total for $7660, $46.86 ^9». 

3. What is C's tax on $425, and 3 polls, at $1 each ? 
D's, on $900 real estate, $650 personal property ? 
E's, on $2820 real estate, $710 personal, 1 poll? 

428. If the giyen amoant to be raised does not include the expense of eollecting, 
how mnst we proceed ? Illustrate this In the case of Ex. L— -424. After finding the 
rate as above, what do assessora nsoallj constraot ? Show how the Table is used. 
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4. The people of a certam town liave to rdse a tax of $4656, 
beddes the expense of collecting, which is 3 ^ (see § 423). The 
inventory shows real estate valued at $401250, and personal prop- 
erty at $98750. There are 400 polls, assessed at 75c. each. 

Pind the rate on $1, draw out a Table like that on p. 262, and 
from it determine the tax of the following parties : — 

G, who pays on $3460 and 2 polls. Am> $32.64. 

H, on $1975 and 4 polls. 

I, on $2000 real, $800 personal, aad 3 polls, 

J, on $1750 real, $640 personal, and 1 poll. 

425. National Tax. — ^By Act of Congress, a tax for 
the National Government is laid on incomes, &c., as fol- 
lows : — 

• 5 ^ on amounts of annual income in excess of $600 and not exceed- 
ing $6000, amount paid for rent and certain other allowances being first 
deducted. 

10 % on amounts of annual income in excess of $5000. 

6c. an oz. on silver i^te kept for use, exceeding 40 oz. 

50c. an oz. on gold plate kept for use. 

Carriages, gold watches, pianos and other musical instruments valued 
at not less than $100 (not including those in churches or public edifices), 
yachts, and billiard-tables, are also taxed. 

Ex. 5. — ^Find E's national tax for 1865 ; his income is 
$7420, his rent $700, and he has 55 oz. silver plate. 

Income, $7420 

Deduct $600 exempt, $700 rent, 1300 

Taxable income, $6120 

$6000 — $600 = $4400, at 6 ^, . . . $220.00 

$6120 — $4400 = $1720, at 10 Jif, . . 172.00 

66 oz. — 40 oz. = 16 oz., at 6c., . . . .76 

Total tax, $392.76 Ans, 

6. What is M's national tax on an income of $6542, 
72 oz. of silver plate, 1 carriage at $2, 1 piano at $4, 1 
gold watch at $2 ? Am. $383.80. 

7. What is N's tax on an income of $1500, and 63 oz. 
of silver plate, his rent being $400 ? Am. $26.15. 

426. What Is the rate of income tax imposed by the National GoYemmentf 
What is the rate on silyer plate f On gold plate f What other artideB are taxed ? 
Ezphd2i£x.6c 



\ 
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CHAPTER XXVII. 

DUTIES. 

426. Dntien^ or Customs, are taxes on goods imported 
from foreign countries, levied for the support of the Na^ 
tional Government. 

427. A Custom-house is an office established by gov^ 
emment for the collection of duties. A port containing 
a custom-house is called a Port of Entry. 

428. Duties are either Specific or Ad valorem. 

A Specific Duty is a fixed sum imposed on each ton, 
pound, yard, gallon, &o,j of an imported article, without 
regard to its cost. 

An Ad valorem Duty is a percentage on the cost of an 
imported article in the country from which it was brought. 
Ad valorem means on the vcUtce. 

429. An Invoice is a statement in detail of goods ship- 
ped, their measure or weight, and cost in the currency of 
the country from which they were brought. 

430. Before computing duties, certain Allowances, or 
Deductions, are made : — 

Tare is an allowance for the weight of the box, cask, 
&c., containing the goods; Leakage, for waste of liquids 
imported in casks ; Breakage, for loss of liquids imported 
in bottles. 

Tare is estimated either at the rate specified in the inyoice acoompa- 
nyiDg tiie goods, or according to rates adopted by Act of Congress, 
differing for different articles. 

For Leakage 2% la allowed; for Breakage, 10^ on beer, ale, and 
porter, in bottles; 6jg on other liquids, — a dozen "quart" bottles being 
estiniated to contain 2| gallons. 

426. What are Daties, or Castoms ?— 427. What is a Gustom-lionfie ? What is a 
Port of Entry ?'-42& Name the two kinds of duties. What is a Specific Baty? 
What is an Ad valorem Duty ?^-429. What is an Invoice?— 480. Name and define 
the allowances made before computing specific duties. How is Tare estimated? 
How much is allowed for Leakage ? How much for Breakage ? 
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In stead of oomputing by these fixed rates, the weight of the box, 
&C., and the amount lost by leakage and breakage, are sometimes ascer- 
tuned by actual trial and sJlowed for accordingly. 

In these allowances, reject a fraction less than \ ; reckon ^ or more 
as 1. — ^In custom-house computations, aUow 112 lb. to a cwt. 

431. Orofrs Weight is the weight of goods, together 
with that of the box, cask, bag, <&c., coDtaining them. 

Vet Weight is the weight of goods after allowances 
have been deducted. 

432. Rules. — ^I. To find a specific duty^ deduct aUoto- 
anceSj and nmUiply the number of tons^ pounds^ yardSy 
ffoUonSy &c.y remaining^ by the duty on one ton^ pounds 
yardy gaUon^ Ac, 

n. To find an ad valorem duty^ mtdtiply th^ invoice- 
value of the goods by the given rate. 

Duties are required to be paid in gold. 

BZAMPLBS FOB PBAOTIOB. 

1. What is the duty on a lot of silks, costuig in oar cnirency 
$14056, at 60 ^ ? When gold is at a premium of 40^, what snm 
in cnrrency wHl paj said dntj ? Lcut ana, $11807.04. 

2. Imported 75 casks of raisins, weighing 112 lb. each. The 
tare being 12 ^, and the duty 6 cents a ponnd, what is the daty on 
the whole in gold ? When gold is at 130, what smn in cmrency 
will pay it? Last ana. $480.48. 

8. Beqnired the dnty on 42 barrels of spirits of tm*pentine, 
containing 81 gallons each, leakage being allowed, and the rate 
being 80 cents per gal. Ana. $382.80^ 

4. At 40 ^ ad valorem, what is the duty on 846 lb. of sewing- 
nlk, bonght for $12 a pound ? 

5. What is the duty on 6 casks of claret, holdiag 43 gal. each, 
invoiced at $1 a gal., allowing for lealoige, the rate being 50c. a 
gallon and 25 ^ ad valorem ? Ana, $189.75. 

How are tbeae allowanoeB sometimeB determined? How many pounds are al- 
lowed to 1 cwt, in custom-hoiue computations ?— 481. What is Gross Weight f 
What li Net Weight ?— 48& Bedte the rules. 

12 
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6. Tbe duty on tea being 25 cents a ponnd, what mnst be paid 
on 175 chests, each weighing 60 lb., a tare of 6 lb. being allowed 
on each chest ? 

7. 'What is the dnty on 12 cases of brandy, containing 1 dozen 
bottles each, the nsnal allowance being made for breakage, and 
the rate being $3.60 a gaL ? Atu, $111.60. 

8.* At 5 cents a pound, what is the duly on 50 bags of coffee, 
averaging 100 lb. gross weight, tare 2 ^ ? 

9. A merchant imported 10 hhd. of sugar avera^ng 1185 lb., 
and 8 hhd. of molasses holding 68 gal. each. A tare of 12}^ is 
allowed on the sugar, and leakage on the molasses. What is the 
duty on the whole, the rate on the sugar being 8c. a lb., and on 
the molasses 8c. a gaL ? Ans. $850.59. 



CHAPTER XXVIII. 

EQUATION OP PAYMENTS. 

433. Equation of FayxiLeiits is the process of finding 
when two or more sums due at different times may be 
paid at once, without loss to debtor or creditor. The 
time for such payment is called the Equated Time. 

Ex. 1.— A owes B $1000, of which $100 is due in 2 
months, $250 in 4 mo., $350 in 6 mo., and $300 in 9 mo. 
If A pays the whole sum at one time, how long a credit 
should he have ? 

The use of $100 for 2 mo. = use of |1 for 100 x 2, or 200 mo. 
" " " $260 for 4 mo. = " " |1 " 260 x 4, or 1000 mo. 
" " " $360 for 6 mo. = " " $1 " 850 x 6, or 2100 mo. 
" " " $300 for 9 mo. = « " $1 " 800 x 9, or 2700 mo. 

Hence A is entitled to the use of 1000 ) 6000 mo. 

$1 for 6000 mo., or $1000 for ^»«. 6 mo. 

l A o o^ Ihat time, or 6 mo. 

488. What 1b Equation of FftTments ? What is meant hy the Equated Time ? 
Go through Ex. 1. 
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434. RxTLE. — To equate two or more payments^ mvUv- 
ply each payment by its time^ and divide tJie sum of the 
products by the sum of the payments. 

The times of the seyeral payments must be in the same denominai 
tion, and this will be the denomination of the answer. 

Less than ^ day in the answer is rejected ; ^ day or more coimts as 1. 

435. If the date is required, reckon &ie equated time forward from 
ihe given dale. 

Ex. 2. — July 9, 1866, C becomes indebted to D for a 

certain sum ; -| is to be paid in 6 months, ^ in 8 mo., and 

tbe rest in 12 mo. At i?hat date may he equitably pay 

the whole ? 

* X 6 = 2 

Use the fractions representing the amounts i >< 8 = 2 

as in Ex. 1. The equated tune being 9 months, j^p ^ 12 = 5 

payment should be made 9 months ^m July 9, \\ 9 

1866,-^h.t is, April 9, 1861 J———^^ 

BZAMPLES FOB PBAOTIOE. 

1, A merchant has the following snms dae from a customer : 
$800 in ^mo., $800 in 5 mo., and $400 in 10 mo. Fhid the 
equated time. uin«. 5 mo. 22 da. 

2. E owes F $1200, $200 of it payable in 2 mo., $400 in 6 mo., 
ond the r€»t in 8 mo. What is the equated time ? 

8. A trader bought goods, Aug. 1, 1866, to the amount of 
$2400 : for i of the bill he was to pay cash; \ of it he bought o^ 
6 months' credit, and tbe rest on 10 months. Qa what day may 
he equitably pay the whole ? Am, Feb. 6, 1867. 

The cash payment most be added with the others, but its I l. x = 
product is 0. f * 

4. One person owes another a certain sum, \ of which is dae 
in 81 mo., i in 4i mo., i in 5 mo., and the balance in 8 mo. "What 
is the equated time ? Am. 6 mo. 7 da. 

6. Jan. 1st, I owe a friend $100 cash; $160, payable Feb. 6; 
and $300, payable April 10. It being leap year, on what day 
may I fairly pay the whole at once ? Ans. Mar. 6. 

The Table on p. 156 wm assist in finding the number of days. 
484, Bedte the rnle.-4B6. If thQ da<« is required, what must be dfloe ? 
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6. Equate the following payments : $400 due in 15 days, $600 
in 20 days ; $1000 in 60 days ; $350 in 90 days. 

7. A farmer, on the Ist of March, bought some land for $1000. 
He agreed to pay $250 cash ; $250 on the 3d of the following lilay ; 
$250, July 4 ; and $250, Sept. 15. He prefers paying the whole 
at once ; when should it be ? Ans. June 6. 

Ex 8. — Suppose $700 to be due in 6 mo. At the ex- 
piration of 3 mo., $100 is paid on account ; and at the 
end of 5 mo., $300. How long after the six months ex- 
pire should the balance be allowed to stand, in considera- 
tion of these prepayments ? 

On the prindple applied in Ex. 1, the 100 x 8 = 300 

creditor gets the use of what is equiva- 3qq ^ j^ ;_. gQQ 

lent to $1 for 600 mo. ; the debtor is, there- 77-7- -^r-rr 

fore, also entitled to the use of $1 for *^^ ^ 600 

600 mo., or $800 (the balance) for ^ of 700 — 400 = 300 

600 mo., or 2 mo. 600 -s- 300 = 2 mo. Ans. 

436. RuLB. — When partial pat/ments have been made 
on a debt before it is due^ to find how long the balance 
should remain unpaid^ multiply each payment by the 
time it was made before falling dice^ and divide the sum 
of these proditcts by the balance. 

9. A person owes $1000, dne in 12 mo. At the end of 3 mo. 
he pays $100, and one month afterwards $100. How long be- 
yond the 12 mo. should the balance stand ? Ans. 2 mo. 4 da. 

10. $1496.41 is due in 90 days. 84 days before it falls due, 
$500 is paid, and 52 days after the first payment $502.50. ^ How 
long after the 90 days, before the balance of the debt should be 
paid? Atu. 118 days. 

11. A lent B $200 for 8 months, and on another occasion 
$300 for 6 months. How long should B lend A $800, to balance 
these favors ? j^ns, 4i mo. 

12. A credit of 6 mo. on $600, one of 4 mo. on $1000, and one 
of 8 mo. on $400, are equivalent to a credit on how many dollars 
for 12 mo. ? ^ ^nj. $850. 

Analyze Ex. &--481 Bedte the role tot flnding how long a balanoe ahoold 
itiBd, when partial payment! hftT« bMn made on a dabt befora it la diM. 
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13, T. Hoe buys goods of G. A. Rand, as follows : — 

1. May 1, bill of $600, on 3 mo. credit. 

2. May 16, " " $800, " 4 mo. " 

3. June 1, " " $500, " 6 mo. " 

4. June 9, " " $900, for cash. 

Rand agrees to take Hoe's note for the whole, for 30 
days, with interest. When should the note be dated ? 

Here the tenns of credit begin at Afferent dates. We must first find 
when each bill fsdls due, by reckoning forward from its date the term of 
credit 

Term qf credit. J>ue, Pap^t Dof/s, ProdueL 

1. 8 mo. from May 1, Aug. 1, . |600 x 53 = 81800 

2. 4 mo. from May 16, Sept 15, $800 x 98 = 78400 
S. 6 mo. from June 1, Dec. 1, $600 x l'^6 = 8'^600 
4. Cash payment, June 9, $900 x = 

$2800 197700 

197700 -i- 2800 = 70H. 
Equated Time, 71 days. 

Since there is no uniform date to reckon from, as. in the former ex- 
amples, we take the earliest date on which a payment fiills due, June 9, 
and find the number of days from that time to the date when each pay- 
ment falls due, writing it opposite the payment it belongs to, as in the 
4th column above. Then finding the products and dividing as before, 
we get 71 days for the equated time, which must be reckoned forward 
from the standard date, June 9. 

21 days remaining in June. 

31 " in July. 

71 — 52 = 19. Ana, August 19. 
We might have assiuned the latest date at which a payment fell due, 
Dec. 1, as a standard, proceeded as above, and reckoned the equated time 
so found back from that date. The result would have b^en the same. 
The operation may always thus be proved. 

437. Rule. — To equate payments when tha terms of 
credit begin at different tim^es^ find the dates when the 
several payments become dice. From the earliest of these 
dateSj as a standard, reckon the number of days to each 
of the others. Then find the equated time as before, § 434, 
and reckon it forward from the standard dcUe, 

Explain Ex. 18. How does this differ from tho preceding examples ? Why do 
we aasome the earliest date as a standard f What other date might have been as- 
Bnmed? How may the operation he proved ?— 487. Bedte the rule for equatlDg pay- 
mentii, when the terms <tf credit begin at different times. 
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We nifty ehorten tlie multiplicatloii, without mafteriaUj aflbdliig the 
result, by ri^'ecting less than 50 cento in any payment, and calling 60 
cento or over, |1.' 

14. Bought gooda of Parsons & Co., on different terms of 
credit, to the following amounts : March 6, $275.50, on 80 days; 
March 81, $560, on 8 months ; April 10, $820.10, on 60 days ; 
May 8, $515, on 4 months; May 9, $1225.40, on 6 months. At 
what date may the whole be discharged at once ? Ana. Ang. 14. 

15. Harvey Bolton is indebted to a silk-house for goods bought, 
as follows : — June 1, $842, on 6 months ; June 2, $1500, on 4 
months; June 8, $1875.75, on 8 months; June 4, $400, on 6 
months ; June 5, $750, cash. In stead of paying the items sepa- 
rately when due, Bolton gives his note, without interest, for the 
whole ; for how much should his note be drawn, and when should 
it mature ? Last ans. Sept 19. 

16. Cranston & Miner h&Ye gold goods to Henry S. Owens, as 
follows :— Nov. 1, 1865, on 6 months, $1200 ; Kov. 6, on 4 mo., 
$800; Nqv. 30, on 3 mo., $440.96; Dec. 8, on 90 days, $650; 
Dec. 10, on 2 mo,, $1120.25; Dec. 24, on 6 mo., $847. Owens 
proposes to discharge the whole at one payment ; when should it 
be made ? Ans. March 22, 1866. 

17. Sold a customer the following goods: Aug. 2, 2 dozen 
overcoats, @, $25 each, on 60 days' credit ; Aug. 4, 6 dozen boys' 
sacks, (^ $8.50, and 12 dozen boys' pants, @ $5, on 90 days ; Aug. 
5, 4 dozen cassimere pants, ® $12, on 90 days ; Aug. 6, 6 dozen 
vests, ® $8.25, on 4 months. When should a note for the whole 
amount, without interest, mature ? Ans. Oct. 29. 

Areraglakg Aceouiitf. ' 

438. An Aoconnt is a statement of mercantile transac- 
tions, its lefl side (marked Dr.) being appropriated to 
debits, and its right side (marked Cr.) to credits. The 
difference between the sum of the debits and that of the 
credits is the Balance of the Account. 

488. What is an Aoeonntr Wluit la meant by the BaUmoe of an Aoooont ? 
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439. Averagii^ an Aooonnt is the process of finding 
the equitable time for the payment of the balance. 

Those accounts only need averaging, in which items occur bearing 
interest from their date, or from the expiration of their terms of credit 

440. Finding the Cash Balance of an account is find- 
ing what sum will balance the account at any given time, 
interest being allowed on the several items. 

Ex. 1, — ^Average the followiAg account, supposed to 
be taken from the Ledger of Stephen Stewart : — 



Dr, 



Moses T. Marsh. 



Or. 



1866 

May 8 
" 12 
" 16 

June 1 



To Merchandise 

it u 

U II 

M a 



$900 
860 
610 
400 



1866 

Apr. S 
" 10 
« 11 

May 16 



By Merchandise 



it a 

" Cash 



1200 
400 
600 
460 



Marsh owes Stewart $1210, as is found by balancing the account 
When is it equitably due f Or, if Stewart gives his note for the balance, 
when should it be dated f 

Take the earliest date on either side of the account, April 8, as the 
standard. Then, according to the principle already explained, the inter- 
est on all the debits from uiis standard date to the times they sererally 
fall due would equal the interest of $1 for 113870 days (see operation 
below); that on the credits would equal the interest of $1 for 28700 
days. There is, therefore, an excess of interest in favor of the debits, 
equal to the interest of $1 for 86170 days— or of $1210 (the balance of 
account, on the debit side) for yr^n^ o^ 86170 days, or 70 days. Hence 
Marsh is entitled to retain the balance he owes, till the expiration of 70 
days from the standard date, April 3,^-or June 12. 

Debits, 900 X 86 = 81600 Credits, 200 x = 

860 X 89 = 88160 400 x 7 = 2800 

610 X 42 = 26620 600 x 14 = 7000 

400 X 69 = 28600 460 x 42 = 18900 



2760 
1560 

Balance, 1210) 



118870 
28700 



1660 



28700 



86170 Excess of debit products. 

Date, June 12. Ans. 



Averaged time, 70 days. 
Had the excess of interest and the balance of account stood on oppo- 
site sides, we should have had to count the 70 days btiek from the stand- 
ard date. 

489. What is Averaging an Aooonnt? What aoooants need averaging?— 440. 
What, is meant hy finding the Gash Balance of an acooont ? Explain Ex. 1. Under 
what drcomstances would we have had to count the 70 days badbi 



Debits. 






Due Aug. 8,|900x 86 = 
" Aug. 12, 860 X 89 = 
" Aug. 16, 610 X 92 = 
" Sept 1, 400 X 109 = 


76600 
76660 
66120 
48600 


Du 

i( 

■ i( 
it 
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441. I^ ft credit were allowed on each of the merchandiBe items, we 
should have found when each item became due, and used those dates in 
stead of the dates of the transactions. Thus : — 

Ex. 2. — ^Average the account presented in Ex. 1, allow- 
ing each merchandise item a credit of 3 months. 

Find when each item falls due. May 16 is the standard date. 

Credits. 

Due July 8, $200 x 49 = 9800 

July 10, 400 X 66 = 22400 

July 17, 600 X 63 = 31600 

May 16 , 460 x = 

2760 261870 1660 "68700 

1660 63700 

Balance, 1210) 188170 Excess of debit products. 

Averaged time, 166 days. Date, Oct. 18. Am, 

442. Cash Baulncb. — What is the cash balance of 
the account presented in Ex. 1, due Aug. 20, allowing 3 
months' credit on each merchandise item,, and interest 
at 6 ^ ? 

We have just found, in Ex. 2, that the balance of $1210 is doe Oct 
18. The cash balance on August 20th is therefore ihe present worth of 
$1210, due Oct 18,-— that is in 1 mo. 28 days. This, by § 378, is found 
to be $1198.42. Ans, 

Had the given date of settlement fallen after the averaged date, Oct 
18, we should have added interest to $1210 for the interval. 

With Interest Tables, which accountants universally use, the second 
method given in the rule below will be found the more convenient 

From the above examples we derive the following rules : — 

443. Rules. — ^I. To average an account^ take the ear- 
liest date on either side as a standard^ and multiply each 
item by the number of days between the time when itfaUa 
due and the standard date. Divide the difference between 
the sum of the debit and that of the credit products by the 
balance of the account. The quotient will be the averaged 
time. Reckon this forward from the standard dcUe^ if 
the excess ofprodjicts is on the same side with the balance 
of account / if not^ backward. 

441. What must we do when a credit is allowed on the merchandise Items? 
^Ixplain £z. 2.-442. How may we find the cash balance of the aecoont i^sented in 
Ex. 1, dae Aog. 20 ?— 443. Recite the role for averaging on account For finding the 
cash balance. 
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n. To find the ccuth balance^ avemge the account^ andj 
if the given date of settlement faUs befbre the averaged 
time^find the present worth qfthe balance of account for 
the interval; ifafter^ add interest for the interval 

Or^find the interest on each item from the date itfaUs 
due to the time of settlement; write it on the same side 
of the account as its item^ if the item faUs due btfore the 
date of settlement^ — if noty on the opposite side. Mnd the 
balance of interest^ and add it to the balance of the ac- 
count if the two balances stand on the same side; if not, 
subtract it. 

8. Average, and find cash balance Mar. 1, 1866, at 7^. 

Dr. Bbubin Thompson. Or. 



1866 

Jan. 2 

" 6 

«* 8 

" 10 



ToOuh 

Merch., 60 da. 
Merch., 3 mo. 
*^ Merch., 60 da. 








1866 


$1200 
1400 
1600 
2000 


Jan. 10 

" 18 

Feb. 2 

« 6 



Bj Merch., 4 mo. 
" Merch., 6 mo. 
'* Merch., 3 mo. 
Merch., 6 mo. 



(( 



$1000 
1160 
1260 
1800 



J ( Balance of aect, $1890, due June ^8, 1866. 
^^' \ Cash balance, March 1, 1866, $1441.08. 

4. Average, and find cash balance Jan. 1, 1866, at 6^. 
Dr. Albert B. Cokreb. Cr. 



1866 

Sept 3 

" 20 

Oct 12 

Not. 1 

" 10 


To Merch., 8 mo. 
" Merch., 4 mo. 
" Merch., 4 mo. 
" Merch., 6 mo. 
'* Merch., 3 mo. 


$760 
610 
900 
220 
400 


1865 

Oct 1 
" 20 

Nov. 6 
" 12 


By Merch., 4 mo. 
** Cash 

" Merch., 8 mo. 
** Merch., 6 mo. 


$200 
800 
825 
540 



J ( Balance of acct, $1016, due Feb. 10, 1866. 
^^' I Cash bahmce, Jan. 1, 1866, $1008.46. 

MtscBLLAinEOUS QuxsTiONB. — ^Becite the rules relating to Percentage, 
1 821. Applj these rules to Interest, showing what corresponds to the 
base, and what to the percentage. Shew how t}^ rules of Percentage 
apply to Bank Discount To Commission. To Bankruptcy, in ascer- 
taining the rate of dividend, and in finding each creditor's share. To 
Insurance. To Assessment of Property Taxes, in determining the rate, 
and in finding eaeh inditidnal's tax. To ad valorem Duties. 
12* 
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CHAPTER XXIX. 

BATIO. 

M4. Batio is the relation that one quantity bears to 
another of the same kind. It is represented by the quo- 
tient arising from dividing one by the other. The ratio 
of 8 to 2 is 4. 

446. Two quantities are necessary to form a ratio; 
these are called its Terms. 

The Antecedent is the first term of a ratio ; the Conse- 
quent» the second. 

446. A ratio is either Direct or Inverse. It is Direct^ 
when the antecedent is divided by the consequent ; In- 
verse^ when the consequent is divided by the antecedent. 

When the word ratio ia used alone, a direct ratio is meant. 

The direct ratio of 8 to 2 is 4. The inverse ratio of 8 to 2 is }. In 
either case, 8 is the antecedent, and 2 the consequent 

447. Ratio is expressed in two ways : — 1. By two dots, 
in the form of a colon, between the terms ; as, 8 : 4. 2. In 
the form of a fraction ; as, f . 

The two dots and the fractional line both come from the sign of di- 
vision -r- . When the two dots are used, the line between is omitted ; 
when the fractional line is used, the two dots are omitted. 

8 : 4 is read the ratio of S to 4. 

448» A ratio being expressed by a fraction, of which 
the antecedent is the numerator and the consequent the 
denominator, it follows that the principles which apply 
to the terms of a fraction, § 137, apply also to the terms 
of a ratio. That is, 

JUMUiplying the antecederU muUipliea the ratiOy and 
dividing the antecedent divides the ratio, 

441 Wbat is Ratio? By what is it represented ?— 44& How many qtumtltiea 
are necessary to form a ratio ? What are they called ? Which is the Antecedent ? 
Which, the Consequent ^-448. What is the difference between Direct and Inyerse 
Batio ? Give an example.— 447. In how many ways is ratio expressed? I>eBcrfbe 
them. What is the origin of the two dots and the fractional line?— 448. State the 
three prlndplM that apply to multiplying or dividing the terms of a ratio. 
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Multiplying the consequent divides the ratio^ and di- 
viding the coneequent multiplies the ratio. 

Multiplying or dividing both terms by the same num- 
ber does not cdter the ratio, 

449. Fractions having a common denominator are to 
each other as their numerators. 

^ : -^ = 7 : 9, or }. For, aa we have just seen, dmdmg both terms 
of the second ratio, 7 and 9, by the same number, 10, does not alter their 
ratio. — ^The ratio between two fractions that have not a common denomi- 
nator, may be found by reducing them to others that have, and taking 
the ratio of their numerators. 

460. There is no ratio between quantities of different 
kinds ; as, 8 yd. and 4 lb. But a ratio subsists between 
quantities of the same kind, though of different denomi- 
nations. 

Thus, the ratio of 8yd. (= 24ft.) to 4ft is 6. In such cases, to find 
the ratio, the terms must be brought to the same denomination. 

461. A Simple Batio is one into which but two terms 
enter. A CompoTind Batio is the product of two or more 
simple ratios, the first term being the product of the an- 
tecedents, the second that of the consequents. 

Sunple Batios, 8 : 4 The ratio compounded of these 

9 : 3 three simple ratios is 

2:6 8x9x2:4x8x6. 

EXEBCISE. 

1. Express the ratio of 27 to 9 ; of 7 to 16; of 43 to 100. 

2. Bead the following ratios : — 



144 : 12 i 

16 : 288 I 

.005 : 100 .7 

240 : .8 f 



i 61b.: 121b. 4cwt. :161b. 

i 9gr. :4igr. 8mL:20rd. 

f 2 mo. : 7.5 mo. 2 pt. : 16 gaL 

.1 $5: $.001 6qt. :50ba. 

8. Find the value of the above ratios, when direct. 
4. Find the value of the above ratios, when inverse. 

449. Wbat ratio do fractions havliig a conunon denominator sustain to each 
other? F^ve tbis. Hence, how may^the ratio between two fractions that haye not 
a common denominator be found ?— 450. How may we find the ratio between two 
quantities of the same kind, but different denominations ?— 461. What is a Simple 
Batio ? What is a Compound Satlo ? Oiye an example. 
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CHAPTER XXX. 

PBOPORTION. 

452. Proportion is an equality of ratios. 

The ratio of 8 to 4 is 2 ; the ratio of 6 to 8 is also 2. Hence the 
proportion, 8:4 = 6:3. 

453. Proportion is expressed in two ways : — 1. By the 
sign of equality between the ratios. 2. By four dots, in 
the form of a double colon, between the ratios. 

8:4 = 6:3) Read, SUto^aseiaioS, 

8 : 4 : : 6 : 8 ) Or, the ratio o/6 lo4 equals the ratio of^toZ, 

454. Four quantities forming a proportion are called 
Proportionals. The first two are called the First Coup- 
let ; the last two, the Second Couplet. The first and 
fourth are called the Extremes ; the second and third, 
the Means. 

In the proportion 8 : 4 : : 6 : 8, 8 and 4 form the first conplet, 6 and 
8 the second. 8 and 3 are the extremes, 4 and 6 the means. 

455. Three quantities are in proportion when the 1st 
is to the 2d as the 2d to the 3d. 8 : 4 : : 4 : 2. 

A term so repeated is called a Mean Proportional be- 
tween the other two. 4 is a mean proportional between 
8 and 2. 

466. The proditct of the extremes^ in evety proportion^ 
equoUa the product of the means. Thus, in the last pro- 
portion, 8x2 = 4x4. Hence the following rules : — 

457. Rules. — ^L To fnd an eostremey divide the proditd 
of the means hy the given extreme. 

n. To find a mean^ divide the product of the extremes 
hy the given mean. 

468. What Is Proportion ?— 468. In how many ways is proportion expressed f 
Describe them.— 464. Wbat are four quantities forming a proportion called f What 
are the first two called? The last two ? Which are the Extremes? Whidi, the 
Means ?'-466l When are three quantities in proportion ? What Is meant by a Mean 
Proportional ?— 466. What principle holds good in eyery pn^ortion ?— 467. Gire tiie 
role for finding an extreme. For finding a mean. 
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Ex. 1. — ^Find the 4th term of the proportion 8 . 4 : : 26 : ? 

Find the prodact of the means : 4 x 26 =: 104. 
Divide by the giveu extreme : . 104 -^ 8 = 18. Atu. 

Ex. 2. — ^Find the 2d term of the proportion 8 : ? : : 26 : 13. 

Find the product of the extremes : 8 x 18 = 104. 
Divide by the ^ven mean : 104 -h 26 = 4. Ant. 
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Complete the following proportions : — 



1. 18 : 54 : : 200 : ? Ans. 600. 

2. 60 : 90 : : ? : 1.83 
8. i : ? : : 12 : 8 

4. ?:80::i:l 

5. 3pt. : 12pt. : : 2bn. : ? Ans, 8bn. 

6. 1 qt : ? : : 1 hr. : 1 da. Ans, 8 pk. 



7. 15 gr. : 1 dr. : : t : 8 so. 

8. 2cwt. :201b. :: $16:? 

9. ?:2mi. ::£l:4d. 

10. 600 : ? : : 3** : 20' 

11. Ird. :4ft. ::? :50c. 

12. 450 : 80 : : 1200 : ? 



Simple Proportion, or Rule of Three. 

468. A Simple Proportion expresses the equality of 
two simple ratios. Simple Proportions may be used to 
solve many questions in which three proportionals are 
given and the fourth is required. 

As three terms are given, the rule for Simple Propor- 
tion is often called the Rule of Three. 

Ex. 1.— If 8 yd. of cloth cost 140, what will 24 yd. cost? 

The terms of a couplet mast be of the same kind. Hence, in forming 
a proportion from the above question, as the answer, ot fourth term, is 
to be dollars, we take $40 for &e third term. Then, since 24 yd. will cost 
more than 8 yd., we arrange the other two numbers so as to form a ratio 
greater than 1, by taking 24, the greater, for the second tenb, and 8, the 
less, for the first The proportion then stands, 

8 yd. : 24 yd. : : $40, the cost of 8 yd. : the cost of 24 yd. 
The 4th term is required ; we find it by Rule 1, § 407. 

24 X 40 =: 960 960 -^ 8 = 120 Ans. $l20. 

45SL What does a Simple Proportion express? To what qnestiona do Simple 
Proportions apply? What is the rnlis often called? Explain Ex. 1—459. How 
may iniioeUitim be biought to I^Mr t— 40(1. St olt« the roia; 
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469. In solring qaestions in Proportion, equal &cton, 
if there are any, in the 1st and 2d, or Ist and 3d temus, 
should be cancelled. Tbos, in Ex. 1 : — 

0yd. : tiijd. :: (40. 
3 
$40 X 3 = tl20 Ana. 

460. RuLB. — 1. Take for the third term the numben 
that is of the same kind as the answer. Of the two re-, 
maining numbers^ make the larger the second term^ when 
from the ncsture of the question the answer should exceed the. 
third term / when not^ make the smaller the second term. 

2. Cancel equal factors in the first and second termSy 
or the first and third. Then nmUiply the means together^ 
and divide their product by the given extreme. 

The first and second tenns must be of the same denomination. If 
the third term is a compomid nmnber, it must be reduced to the lowest 
denomination it contains, and this will be the denomination of the answer. 

EXAMPLES FOB PBA.OTIOE. 

1. What cost 8 cords of wood, if 2 cords cost $9 ? Am. $36. 

2. If 25 lb. of coffee cost $4.50, what cost 812 lb. ? Ans. $56.16. 
8. If a railroad car goes 17 miles in 45 minutes, how £ar wHl it 

go in 5 hours at the same rate ? An». 1131 niL 

4. How long will it take $100 to produce $100 interest, if it 
produces $7 in one year ? 

5. If 15 men can buHd a wall 12 ft. high in 1 wk., how many 
will be needed to raise it 20ft. in the same time? How long 
would it take 5 men to raise it 20 ft. ? Last ans. 6 wk. 

6. What cost 9 hats, if 5 hats cost £4 5s. ? Atu. £7 18s. 

7. If 7 tons of coal, of 2000 lb. each, last 8i months, of 30 days 
each, how much will be consumed in 3 weeks? 

8. If 9 bu. 2 pk. of wheat make 2 barrels of flour, how many 
bushels will be required to make 13 barrels ? 

9. If 5 bu. of potatoes last 8 adults and 2 children 40 days, 
how long, at the same rate, will they last 18 adults and 9 chil- 
dren, each adult consuming as much as 2 children ? Ana. 16 days. 
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10. How long win it take a steamboat to move its own length, 
if it goes 15 miles an honr and is 242 feet long? Ans, 11 sec. 

11. How many times its owa length will a steamboat move in 
eleven honrs, if it is 242 ft. long and goes 15 miles an honr ? 

12. A reservoir has two pipes that can discharge respectively 
80 gaL and 15 gal. in one minute. How long will they be in dis- 
charging 15 hogsheads ? Ans. 21 min. 

13. If a man can mow 9 acres in 8^ days, of 10 hours each, 
how many such days will it take him to mow 21 acres? 

14. An insolvent debtor owes $7560, and has only $8100 with 
which to make payment. How much should a creditor receive, 
whose claim is $878 ? Ans. $155. 

15. If -^ of a ship is worth $2858, and f of the cargo is worth 
$6080, how much are both ship and cargo worth? 

16. How many yards of oil-cloth, li yd. wide, will be needed 
to cover a certain floor, if 80 yd., f yd. wide, will cover it ? 

17. If the earth moves through 860^ in 865^ days, how fiir 
will it move in a lunar month of 29^ days ? Ans. 29^ ^. 

Compound Proportion, or Doable 
Rule of Three. 

461. A Compoimd Proportion expresses the equality 
of a compound and a simple ratio. 

Compound Proportions are used in solving questions 
that involve two or more simple proportions ; hence this 
rule is often called the Double Rule of Three. 

Ex. — If 6 men can mow 30 acres of grass in 6 days, 
working 8 hours each day, how many acres can 4 men 
mow in 9 days, of 10 hours each ? 

As the answer is to be acres, we write 80 acres as the third term. We 
then take the other terms in pairs of the same kind — 6 men and 4 men, 
6 days and 9 days, 8 hours and 10 hours, and form a ratio with each pair 
as if the answer depended on it alone, as in ample proportion. As 4 
men will mow less than 6 men, we take the smaller number for the seo- 

461. What does a CJompound PJvportlon express? What Is the rule for Ooxn- 
poond Proportion often caUed? Why so? Explain the Example. 
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ond teak of tiie niio, 6:4. Ab In 9 dajs tliej em mo«r more Ihan in 
5 daja, we take the greater for the second terai, 5:9. Ab working 10 
hoars a day they can mow more than working 8 hoars a day, we take 
the greater for the second term, 8 : 10. The proportion Ihen stands^ 

8 men : 4 men : : 80 aoes OwnBellhig , ^ 4 

5 days : 9 days ^ 

8 hr. : 10 hr. d 10 5 

Gancd equal Actors, and pro- ^ $t 

oeed as in Simple Flroportion. 9 x 6 = 46 acres Ahm, 

462. Rule. — 1. Take for the third term the number 
that is of the same kind as the answer. For the first and 
second terms^form the remaining numbers^ taken in pairs 
of tiie same kind^ into ratios^ making the larger number 
the consequent wTien the anstoer^ if it depended solely on 
the couplet in question^ should exceed the third term ; when 
noty make the smaller the consequent. 

2. Cancel as in Simple Proportion. MuUiply to- 
gether the second and third terms that remain^ and di- 
vide their product by the product of the first terms. 

The first and second terms of each ratio most be brooght to the same 
denomination. If the third term is a compound number, it must be re- 
duced to the lowest denomination it contiuns, and this will be the de- 
nomination of the answer. 
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1. If a person travels 800 miles in 17 days, journeying 6 hours 
each day, how many miles wiU he trayel in 15 days, jonmeying 10 
hours a day ? Ant. 441^ mi 

2. What win be the weight of a slab of marble^ 8 ft. long, 48 
in. wide, and 5 in. thick, if a slab of the same denaty 10 ft. long, 
8 ft. wide, and 8 in. thick. Weighs 400 lb. ? Ans. 711^ lb. 

8. If the expenses of a fiunily of 10 persons amount to $500 in 
28 weeks, how long will $600 support eight persons at the same 
rate? Ans. 84iwk. 

4. 15 men, working 10 hr. a day, have taken 18 days to build 

40. Bedte the role for Conq^cvnd Rop«rtloii. Whet leduetioBS may haye to 
bemadof 
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450 yd. of stone feace. How many men, working 8 days, of 12 

hours each, will it take to build 480 yd. ? Ans. 80 men. 

6. If it takes 1200 yd. of cloth, f wide, to clothe 600 men, how 

many yards, i wide, will be needed for 960 men? Ans, 3291f yd. 

6. How many pounds of wool will make 160 yd. of doth, 1 yd. 
wide, if 12 ounces make 2-1 yd., 6 qr. wide ? 

7. If the wages of 6 men, for 14 days, are $126, wtat will be 
the wages of 9 men, for 16 days? Ans, $216. 

8. If 100 men, in 40 days of 10 hours each, build a wall 80 ft. 
long, 8 ft. high, and 24 in. thick, how many men will it take to 
build a wall 40 ft. long, 6 ft. high, and 4 ft. thick, in 20 days, 
working 8 hours a day ? Am. 500 men. 

9. If $400, at 7^ in 9 mo., produce $21 interest, what will be 
the interest on $360, for 8 mo., at 6 51^ ? Ans. $14.40. 

10. From the milk of 30 cows, each furnishing 16 qt daily, 24 
cheeses of 55 lb. each are made in 36 days ; how many cows, 
^ying 4} gal. daily, will be required, to produce, in 80 days, 33 
cheeses of 1 cwt. each ? Ans. 80 cows. 

11. How many persons can be supplied with bread 8 months, 
for $60, when flour is $5 a barrel, if, when it is $7 a barrel, $21 
worth of bread will supply 6 persons 4 months ? Ans. 10. 



CHAPTER XXXI. 

ANALYSIS. 

463. Analydfl, in Arithmetic, is the process of arriving 
at a required result, not by formal rales, but by tracing 
out relations and reasoning from what is known to what 
is unknown. We generally reason from the given num- 
ber to 1, and from 1 to the required number. 

The rules in this book haye been in many cases deduced from exam- 
ples soWed by Analysis. Analysis may also be applied to examples in 
^bmple and Compound Proportion, and in Reduction of Currencies^ as 
well as to a great variety of miscellaneous questions. 
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Ex 1 — If 8 yd. of cloth cost (40, what will 24 yd. cost? 

This example has already been solved by Simple Proportion, p. 277. 
By Analysis, we sbotdd reason thus : — ^If 8 yd. cost $40, 1 yd. will cost 
i of $40, or $5 ; and 24 yd. will cost 24 times $5, or $120. Atu, $120. 

Ex. 2. — ^If 6 men can mow 30 acres of grass in 5 days, 
working 8 hours each day, how many acres can 4 men 
mow in 9 days, of 10 hours each ? 

This example has already been solyed by Gpmppund Proportion, p. 279. 
'By Analysis, we should reason thus :*- 

If 6 men, in 6 days, working 8 hr. a day, can mow 80 acres, 
1 num, in 6 days, working 8 hr. a day, 
1 man, in 1 day, working 8 hr. a day, 
1 man, in 1 day, working 1 hr. a day, 
4 men, in 1 day, working 1 hr. a day, 
4 men, in 9 days, working 1 hr. a day, 
4 men, in 9 days, working 10 hr. a day. 



EXAMPLES FOB PBA.OTICE. 

Solve the first 8 examples by both Analysis and Simple Pro- 
portion, the next 8 by both Analysis and Componnd Proportion. 

1. If 12 barrels of cider cost $54, what will 15 barrels cost ? 
20 barrels? 100 barrels? First ana, $67.60. 

2. How long will it take 2 men to hoe a field of com, if 6 men 
can do it in 7 days ? 

8. How many times will a wheel revolve in going 1 mi. 2 for., 
if it revolves 12 times in going 10 rd. ? Ana. 480 times. 

4. At the rate of $6 for 20 square feet, what will an acre of 
land cost? Arts. $18068. 

5. If a locomotive can mn 40 mi. 1 for. 20 rd. in one hour 
hpw &r can it go in 10 minutes ? 

In Btead of reasoning from Ihr. to 1 mln., and frym Imln. to 10mln.,we maj 
Bay at onoe, 10 min. ia ^ of 1 hoar ; therefore In 10 min. It can go ^ of 40 mi 1 for. 
20 rd. 

6. If f of a farm is worth $1860, what is the whole worth ? 

7. A person beqneathed $4800, which was -^ of his property, 
to charitable societies. How much was he worth ? 

8. If the freight on 2 cwt. 1 qr. is 22^., at the same rate 
what will be the freight on 2 T. 14£Wt. ? Ans. £2 5^ 
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9. A miller had to transport 21600 bnahels of gram from a 
railroad depot to his mill. In 8 days, 10 horses had removed 7200 
bnshels ; at this rate, how many horses wonld be required to re- 
move what remdned, in 10 days? Ans, 6 horses. 

10. If 2 loads of hay will serve 3 horses 4 weeks, how many 
days will 5 loads serve 6 horses ? Ans, 85 days. 

11. An oblong field 8 rd. wide, 830 ft. long, contains an acre ; 
how wide is a field that is 80 rd. long and contains 5 A. ? 

12. If the freight on 18 hhd. of sugar, each weighing 9^ cwt., 
for a certain distance, costs $51.30, how mnch, at the same rate, 
will it cost to transport 82 hogsheads, each weighing lO^cwt., 
twice that distance ? Ans, %10Q.SO. 

13. How mnch wiU 46 men and 24 boys earn in 60 days, if 
the wages of 5 men for 5 days are £7 10s., and the wages of 10 
boys for 10 days are £10 ? Ans. £972. 

14. A garrison of 800 men have food enough to last them 60 
days, allowing each man 2 lb. a day. After 20 days, a detach- 
ment of 200 men leave ; how long will the remaining provisions 
supply tiie men that remain ? Ans, 53^ days. 

15. A garrison of 900 men have food enough to last them 40 
days, allowing each man 2 lb. a day. After 10 days, they are re- 
inforced by 800 men, and their allowance is reduced to l^lb. a 
day ; how long will their supplies then last ? Ans, 80 days. 

16. A body of 450 men have to march 430 miles. The first 
ten days, marching 6 hours a day, they go 150 miles ; how long 
will it take them, marching 8 hours a day at the dame rate, to 
complete the distance ? 

17. If a farmer buys 4 cows, at $45 apiece, and pays for them 
with hay, at $18 a ton, how many tons must he ^ve ? Ans, 10. 

18. How many bnshels of potatoes, at 80c. a bushel, will it 
take to pay for 12 pair of hose, at 50c. ? 

19. Bought some land, at $4.50 an acre; paid for it with 
270 Od. of wood, valued at $5 a cord. How many acres of land 
were bought ? Ans, 800 A. 

20. How much butter, at 80c. a lb., will pay for 2 boxes of tea, 
containing 541b. each, at $1.80 alb. ? 
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21. A can do a piece of work in 8 days, B in 5 days, in 4 
days. In liow many days can they do it, working together ? 

In 1 day, A can do |, B |, C ) ; and all three can do 1 + | + 1, or |{. If in 1 day 
fhey can do H^ to do fg, or the whole, -will require as many days as 47 la contained 
times in 60, or 1^ days. Atis. 

22. A can mow a field in 6 days, B in 5, C in 4), D in 3. How 
long will it take all fom* to do it ? Ana, l^V ^ 

23. A, B, and C, can clear a piece of land in 10 days ; A and 
B can do it in 16 days ; how long will it take ? Ans. 26f da. 

24. The head of a fish is ^ of its whole length ; its tail is \ of 
its length ; its body is 7 inches. How long is the fish ? 

Head and tail together are i + ^, or t\i of the whole length. The body, there- 
foTO, is H - -Ai 01^ iVi of ^0 whole length. If 7 inches are tV ^\B\ot 1 inches, or 
1 inch ; and ^], or the whole, is 12 times 1 inch, or 12 inches. Ans, 

25. A i>er8on, being asked his age, replied that ^ of his life had 
been passed in Baltimore, ^ of it in Bichmond, and the remainder, 
which was 28 years, in New York ; how old was he ? 

26. At 12 the hour and minute hand of a dock are together ; 
when are they next together ? 

In the conrse of 12 hoars, the mlnnte hand overtakes the hour hand 11 times ; 
to overtake it once, therefore, will require ^ of 12 hours, or 1^ hours. 1^ hours 
past 12 will be 5 min. 5^ sec past 1. Ana, 

27. At what time between 5 and 6 will the hour and minute 
hands stand together ? At what time between 8 and 9 ? At what 
time between 10 and 11 ? 

28. A agreed to work for B 60 days, on condition that he 
should receive $3.20 for every day he worked, and forfeit $1 for 
every day he was idle. At the expiration of the 60 days, he re- 
ceived $129. How many days did he work ? 

Had he worked every day, he would have received 60 times 18.20, or $192 ; 
therefore he lost by idleness $192 - $129, or $68. Every day ho was idle, he fiiiled 
to make $8.20 and forfeited $1, thus losing $4.20 ; hence, to lose $68, he must have 
been idle as many days as $4.20 is contained times in $68, or 15 days. If he was idle 
15 days, he must have worked 60 — 15, or 45 days. Ans, 

29. D contracted to work 80 days for C ; he was to have $1.75 
for every day he worked, and to forfeit 60c. for every day he was 
idle. If^ at the end of the time, D received $48.10, how many 
days was he idle ? Ana, 4 days. 
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Redaction of Gnrrcncles. 

464. Beductlon of Currencies is the process of finding 
what a sum expressed in one currency is equivalent to in 
another. 

465. Colonial Cueeencies. — Sterling money was for- 
merly the legal currency of this country. Federal money 
took its place in 1786 ; but the old denominations were 
long retained, and we sometimes still hear the prices of 
articles given in shillings and pence. 

The word shilling does not denote the same value in 
all the states. This is because the colonial paper cur- 
rency in some had depreciated more than in others ; that 
is, the colonial pound, shilling, and penny, were not worth 
so much in dollars and cents in one state as in another. 

w™r !!■«« ( I" N^w England, ) 

^™^-^ Virginia, Kentucky, Us. =|1 ls. = 16ic £l = |8i 
* ( and Tennessee, ) . 

-n-^ ( In Pennsylvania, ) 



CUBKB.CT. I ^„^ J 



88. =|1 ls. = 12ic. £l=|2i 



Ex. — ^What will 2 dozen tumblers cost, at 9d. apiece, 

New England currency ? 

By Analysis :— In N. E. currency, 6s. op 72c. = |1 ; hence 9d. is ^ of 
$1. 24 tumblers, at $} apiece, will cost 24 times |i, or $8. Am, $8. 

EXAMPLES FOB PBAOTIOE. 

1. At the rate of 9s. a day, N'ew England currency, what will 
be the wages of 4 men, for 10 days ? Am, $60. 

464. What is Eednction of Currencies?— 465. Why do we sometimes still hear 
the prices of articles named in shillings and pence? How did the word ehUUnff 
come to denote different yalnes in different states ? Kame the different colonial oar- 
ranciefc What was iba yalue of the shilling and pound in each ? 
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2. At 6d. apiece, N. Y. ouirenoy, what cost 8 dozen pencils? 
8. What cost SOiyd. linen, at 7s. 6d., Penn. currency? 

4. Bedace £42 10s., Georgia currency, to Federal money. 
Bedace £14 2s. 4d. Sum of am. $242.64. 

5. At 9d. a yard, Kew England currency, what will 4 pieces 
of calico, averaging 48 yd. each, cost? ^n«. $24. 

466. Foreign Cubb^ncibs.— rThe valne of certain for- 
eign currencies in Federal Money is fixed by Act of Con- 
gress or by commercial usage, as follows : — 



Yaltte of Fobsign Cubsenoiss in TJ. S. Moziey. 



Banco Biz Dollar of 

Denmark, 
Banco Biz Dollar of 

Sweden and Nor- 

wat, 
Dollar Thaler of Bre- 
men, 
Dollar of Borne, 
Ducat of Naples, 
norm of Austria, Bo- ) 

hemia, Augsburg, ( 
Florin of Basle, 
Florin (Guilder) of 

Netherlands and S 

Grermany, 
Florin of Prussia, 
Franc of France and ) 



■i 



$0.53 
0.391 

o.n 

1.05 
0.80 

0.48i 

0.41 

0.40 

0.22} 
0.18JV 

0.33} 

0.18^ 

0.16 

0.18A 

0.16 

0.26i 

0.27 

O.lSi 

0.35 



i 



Belgium, 
Guilder of Brabant, 
lira of Sardinia, 
Lira of Tuscany, 
livre of Genoa, 
Livre of Leghorn, 
Livre of Neufchatel, 
Livre of Switzerland, 
Livre Tournois, iVance, 
Marc Banco, Hamburg, 

Ex. 1. — ^Reduce 75 rix dollars of Bremen to TJ. S. cur- 
rency. 

By the Table, 1 rix dollar of Bremen = $0.78}. 
76 rix dollars = 76 times $0.78} , or $69.0626. Am. 



Millrea of Azores, 
Millrea of Madeira, 
Millrea of Portugal, 
Ounce of Sicily, 
Pagoda of India, 
Piaster of Turkey, 
Pound Sterling, Gr't 

Britain, 
Pound Sterling, Brit- 
ish Provinces, Cana- 
da, Nova Scotia, &c., 
Beal Plate of Spain, 
Beal y eUon of Spam, 
Bix Dollar of Bremen, 
Bix Dollar of Prussia ^ 
and Northern Ger- > 
many, ) 

Buble of Bussia, silver, 
Bupee of British India, 
Scudo of Malta, 

Scudo of Bome, 

Specie Dollar, Denmark. 
Specie Dollar of Swe- 1 
den and Norway, \ 
Tael of China, 
Tical of Siam, 



$0,831 
1.00 
1.12 
2.40 
1.94 
0.05 

4.84 



4.00 

0.10 
0.05 
0.r8i 

0.69 

0.75 

0.441 

0.40 

0.99 

0.991 

1.05 



1.06 

1.48 
0.61 
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Ex. 2.— Rednce $560 to millreas of Portugal 

By the Table, $1.12 = 1 miUrea of PortugaL 
$660 will equal as many millreaB as $1.12 is contained times in $660, 
or 600. Ans, 600 millreas. 



BZAMPLBS FOB PBAOTIOB. 

1. How many dollars eqnal 1000 francs ? Ans. $186. 

2. Eednce $725 to Austrian florins. Ans. 1494if fl. 

3. What is the valne of 6000 Swiss livres ? Ans. $1620. 

4. How many Canada pounds are 20 eagles worth ? Ans. £50. 

5. 5s. Halifaz money equals how much in U. S. gold ? 

6. What is the valne of 16 half-eagles in ducats ? In piasters ? 
In silver rubles ? In marcs banco ? 

7. Bought some East Indian goods for 200 rupees ; what did 
they cost in Federal money ? Ans. $89. 

8. How many sovereigns (the coin that represents the pound 
sterling of Great Britain) will pay the duty on a lot of worsted hose, 
costing $1452, the rate being 85 ^ ad valorem? Ans. 105 sov. 

9. Beduce 600 specie dollars of Denmark to U. S. money. 



CHAPTER XXXII. 

EXCHANGE. 

. 467. Ezohang^ is a method by which a person in one 
place makes payments in another by means of written 
orders, without the transmission of money. 

468. A Bill of Exchange, or Draft, is a written order 
on one party to pay another a certain sum, at sight or 
some specified time. 

469. The parties to the transaction are, the Drawer, or 
Maker, who signs the bill ; the Drawee, to whom it is ad- 

467. What Is Exchange ?— 468. What is a Bill of Exchange?— 469. Kame the 
parties to the transaction. 



268 XZCHANGE. 

dressed ; the Fayee, to whom it is ordered to be paid ; 
and the Bayer or Bemitter, who buys or remits it, and 
who may be the payee or not. 

470. When a draft is presented to the drawee, if he 
acknowledges the obligation, he writes the word Accepted^ 
with the date and his name, across the face of the bill,' and 
thns makes himself responsible for the payment. This is 
called accepting the draft. 

471. Ab in the case of notes, three days of grace are allowed for the 
payment of drafts. But in New York, PennsylTania, Maryland, and some 
other states, it is customary to pay sight drafts on presentation, and of 
course no acceptance is then necessary. — ^As regards protesting and 
the responsibility of endorsers, the same roles apply to drafts as to 
notes, § 361. 

472. Suppose Aaron Brooks, of St Louis, owes Cobb k Deming, of 
N. T., 11000. He buys of Eugenie Ford & Co., bankers in St. Louis, a 
draft for |1000 on their correspondents, Gregory k Co., of N. Y., as fol- 
lows : — 

$1000. 81. Louis, Jviy 20, 1866. 

Ten, dam after sight pay to the order of Aaron Brooks one thou- 
sand doUars, value receivea^ and charge the same to account of 

EuGSNX Ford k Co. 
To Messrs, Gregory is Co,^ N, T, 

Brooks endorses this draft, " Pay to the order of Cobb k Deming,*' 
affixes his signature, and remits it to the latter. They, on its receipt, 
present it to Gregory k Co., who accept it July 27th, and pay it thirteen 
days afterwards. — ^Here, Ford & Co. are the drawers ; Gregory k Co. are 
drawees and also ac^^eptors ; Brooks is payee, endorser, and remitter ; 
Cobb k Deming are holders, as long as they retain the draft in legal pos- 
session. If they desire to pass it before maturity, they endorse it, and 
thus render it negotiable. 

473. When a draft costs its exact face, exchange is 
said to be at par. When it costs more than its face, ex- 
change is said to be above par^ at a premium^ or against 
the place where the draft is drawn ; when less, exchange 
is hdow par^ at a discount^ or in favor of the place 
where the draft is drawn. 

470. What is meant by aeeepUnff a dnlt ?— 471. What Is the custom as regards 
allowing days of grace for the payment of drafts ?— 472^ Oiye the form of a draft, il- 
lustrate its use in making a remittance, and name the parties concerned.— 478. When 
is exchange said io he at pari When, above pari When, below par ? When 
is it affoinst a place, and when in ite fanor f 
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DomeitiG Blll§ of Exchange. 

474. Domestic, or Inland, Bills of ExclLange (common- 
ly called Drafts) are those that are payable in the coun- 
try in which they are drawn. 

476. Operations in Domestic Exchange are similar to 
those in Stocks. 

Ex. 1. — Bought in Louisville a thirty-day draft on 
New York for $300, at i ^ premium. What did it cost ? 

$1, at^^ premium, cost $1 + | .Q026 = $1.0025. 
$300 cost 300 times |1.0025, or $Z00.16. Arts. 

Ex. 2. — ^How large a draft on Milwaukee can a person 
in N. Y. buy for $1000, when exchange is at a discount 
of ^ per cent? 

|1, at I $1^ discount, will cost $1 — $ .005 = $ .996. 
For $1000 can be bought a draft for as many dollars as $ .995 is con- 
tained times in $1000, or $1005.03. Ant, 

476. Rules. — ^L To find the cost of a domestic hiU^ 
multiply the cost of $1 at the given rate of premium, or 
discount^ by thefo/ce of the hiU. 

II. To find the face of a biU that a given sum wiU 
buy^ divide the given sum by the cost of $1. 

EXAMPLES FOB PBAOTIOE. 

1. What is the cost of a sight draft on Mobile for $1800, at 11 
per cent, premium ? uiItw. $1831.50. 

2. How large a draft on Cincinnati can a person in St. Paal 
buy for $2500, when exchange is 2 $^ against St. Paul ? 

8. The course of exchange on Baltimore being i^ premium 
for sight, and f ^ discoxmt for sixty days, what must I pay for 
a sight draft on Baltimore for $1000 and a sixty-day draft for 
$760? Am, $1749.375. 

4. A person living in Portland sold some property in Galveston 
for $10500. Would it be better for him to draw on Galveston for 

■■■— ■ ■■»■■■■■.-■- ■ I ■ ■— » I ■ -^ I ■ ■ ■ III 

474. What are Domestic, or Inland, Bills of Exchange ?— 475. To what are opera* 
tions in Domestic Exchange similar ? Explain Exs. 1 and 2.-476. Becite the rales. 

13 
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this amount and pay 2 ^ for collection, or to have a draft on Port- 
land bought with said amount aud remitted, eKchange on Portland 
being at a premium of 3 per cent. ? 

Atis. Gain by drawing on Galveston, $95.38. 

5. B, living in Detroit, holds 100 shares of the Phenix Bank, 

of New York. The bank declares a dividend of 4 ji^. B draws for 

his dividend, and sells the draft at 1 ^ premium. What does he 

realize? Am. |404. 

Foreign Bills of Excbange. 

477. Foreign Bills of Exchange are those that are 
drawn in one country and payable in another. 

478. By a Set of Exchange are meant two or more 
bills of the same date and tenor, only one of which is to 
be paid. They are sent by different mails ; and the ob- 
ject of drawing more than one is to save time in case one 
is lost. 

479. Exchange on England. — ^Exchange on England 
is always at a premium in the United States, and thus the 
balance of trade always appears to be against this conn- 
try. This is because the base of computation is made the 
old value of the pound sterling, |^, or |4.44f ; whereas 
the intrinsic value of the new Victoria sovereign is about 
|4.86|, which is 109j^ of |4.44f. When^ t?wrefore^ sight 
exchange on England is quoted at 109^, or Q^^ premium^ 
it is reaUy at par. 

Ex. 1. — ^What is the cost (in gold) of the following 
foreign bill, at 9^ ^ premium ? 

Exchange for £260. Boston^ July 24, 1866. 

Sixty days after sigh^ of this First of Exchange 
{Second and Third of the same date and tenor unpaid) *, 

* The Second Bill of the Bet wonid read, " of this Second of Exchange (First and 
Third of the same date and tenor unpaid) '\ The Third would run, ^ of this Third 
of Exchange (First and Second, &c.)". 

477. What are Foreign Bills of Exchange ?— 478. What is a Set of Exchange ? 
What is the object of drawing more than one bill ? — 479. How does exchange on 
England always stand in the U. S. ? Why Is this ? When is exchange on England 
really at par ? Give the fbrm of a foreign bill of exchange. Explain Ex. 1. 
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pay to the ordei^ of X M, Mosdy two hundred and fifty 
pounds sterling y value received^ with or without fwrther 
advice. 

WaSD & SUNDEBLAND. 

To Hamilton Bbothebs, London, 

£1 = $y, nominal par. At 9^^ premium, £1 costs $^ x 1.0926 ; 
and £260 will cost 260 times as much, or |^ x 1.0926 x 260 = 
$1213.89. Am. 

Ex. 2. — ^For what amount will $1213.89 purchase a 
bill on London, when exchange is 109^? 

In Ex. 1 we found that, at 109^, £1 = |^ x 1.0926, or |4.86}. 
Hence |1218.89 will buy a bill for as many poimdB as $4.86} is con- 
tained times in $1213.89, or 260. Aii». £260. 

480. Rules. — ^I. To find the cost of a bill on JESngland 
{in gold)^ multiply together $^, 1 increased by the pre- 
miunty and the face of the bill in pounds, 

IL To find the face of a bill that a given sum {in gold) 
will buy^ divide the given sum by the product of t^ and 
1 increased by the premium. 

In examples under Rule I., shillings and pence must be reduced to 
the decimal of a pound ; and the decimal of a pound, in answers of ex- 
amples under Rule II., must be reduced to shillings and pence. 

481. Exchange on other Countbies. — ^Exchange on 
France is quoted at so many irancs and centimes to the 
dollar. A franc, at par, = 18^ cents ; a centime is y^it 
of a franc. 

Exchange on other countries is quoted at so many 
cents to some coin taken as a standard : thus, on Ham- 
burg, 35 J cents to the marc banco ; on Amsterdam, 39 
cents to the florin, &c. 

In these cases, the cost of a bill, and the face of a bill 
that a given sum will buy, are readily found by Analysis, 
as in Reduction of Currencies. 

Explain Ex. 2.— 480. Recite the rule for finding the cost of a bill on England. 
Recite the mle for finding the &oe of a bill that a given sam will bnj. What redac- 
tions mnst be made ?— 481. How is exchange on France quoted? How is exchange 
on other countries quoted ? In these cases, how are the cost of a blU, and the f^e 
of a blU that a given sum will buy, found ? Ezphdn Ex. 8. 
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Ex. 3. — ^What is the value of a bill on Havre for 1200 
francs, exchange being 5 francs 18 centimes to the dollar? 

If 6 francs 18 centimes = $1, a bill for 1200 francs will cost as many 
dollars as 5.18 is contained times in 1200, or 281.66. Am. $231.66. 

EXAMPLES FOB PBAOTICE. 

1. What is the cost, in gold, in "E. Y., of a set of exchange on 
Dublin for £450 10s., at 9}^ premium ? Arts. $2197.44. 

2. What is the cost, in gold, of a bill on Paris for 7600 francs, 
when exchange is 5 fr. 10 cen. to the dollar ? Am. $1470.59. 

8. When the course of exchange is 75^0. to the ruble, what 
will a bill on St. Petersburg for 2400 rubles cost ? 

4. How large a bill on Bremen caa be bought for $2000, when 
exchange is 79c. to the rix dollar ? 

5. Exchange on Liverpool standing at 109, what will a bill on 
that city for £1500 2s. 6d. cost? Ans. $7267.27. 

6. A New York merchant, owing a debt in London, can pur- 
chase gold at 145, and with it buy exchange at 9^^ premium ; or 
can remit U. S. 10-40^s, and seU the same in London at 60^. How 
low must he buy the bonds (for currency), to make a saving by 
remitting them in stead of a biU of exchange ? 

Each $1 of bonds transmitted would be worth $ .605 x 1.095, in gold. Bedncing 
this yalne to a coirencj basis, we have $ .605 x 1.096 x 1.45 = $ .96 +. If, therefore, 
the bonds can be bought tot less than 96, there will be a saying in remitting them. 

Arbitration of Excbange. 

482. Arbitration of Exchange is the process of finding 
the rate of exchange between two countries, when there 
have been intermediate exchanges through other conn- 
tries. In Arbitration, we nse what is called Conjoined 
Proportion or the Chain Rule. 

A merchant, for example, may remit from New York to Hamburg, by 
remitting from New York to London, from London to Paris, from Paris 
to Amsterdam, and from Amsterdam to Hamburg. The rate of this 
Circuitous Exchange, as it is called, will probably differ somewhat from 
that o^'a direct remittance from New York to Hamburg ; to find 
whether it will cost more or less, is the object of Arbitration. 

482. What Is Arbitration of Exchange ? Giye an Ulnstration of Circnitons Ex- 
•hang*,— 488. Reoite the Chain Sole. 
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483. Chain Rule. — 1. Write the equivalents by pairsy 
each with its denomination^ on opposite sides of a vertical 
line^ commencing on the left with the denomination of the 
required sum.^ and on the right with the given sum, to he 
remitted; and arranging the terms so that each denomi- 
nation on the right may correspond with the one next be- 
low it on the left. 

2. Cancel common factors on the left and right, and 
divide the product of the remaining terms on the right by 
that of the remaining terms on the left. 

If the terms are properly arranged, the last denomination on the 
right ^111 correspond with the first ou the left. 

Ex. — ^When exchange at New York on London is at 
10^ premium, at London on Paris 27 francs 20 centimes 
to £1, at Paris on Amsterdam 9 stivers to 1 franc, and at 
Amsterdam on Hamburg 18 stivers to 1 marc banco, what 
will it cost to remit 6000 marcs banco from N. Y. to Ham- 
burg, through London, Paris, and Amsterdam ? Would 
it be better to remit in this way, or direct from 'N. Y. to 
Hamburg, the rate being 36 cents to the marc banco^ 
and how much ? 



1? 


5000 marcs b. 


1 marc b. 


18 stivers 


9 stivers 


1 franc 


27.2 fr. 


£1 


£9 


$40 X 1.10 



0000 625 

1$ t • 
44 



Cancelling, 

1.7 9 

625 X 44 = 27500 
1.7 X 9 = 15.3 
27500 -^ 15.3 = $1797.89 
Direct Exchange, $0.86 x 5000 = $1800.00 
Oircmtous Exchange, 1797.39 

Gain by Oircnitons Exchange, $2.61 Am. 

In this example, £1= $^ x 1.10 ; hence £9 = $40 x 1.10, as given 
above. — ^The relative value of different measures, weights, and goods, may 
be found, on the same principle, by the Chain Rule. 



EXAMPLES FOB PEAOTIOE. 

1. A person in Philadelphia desires to pay £1800 in Liverpool. 
Exchange on Liverpool- is at 9f ^ preminm, on Paris 5 francs iB 
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centimes to a dollar. Exchange on Liverpool in Paris is 25 francs 
16 centimes to the ponnd sterling. Is it better for him to remit 
direct to Liverpool, or through Paris, and how mnch ? 

An8, Gain by direct remittance, $10.29. 

2. A New York merchant orders JBlOOO dne him in London 
to be remitted by the following ronte : to Hamburg, the course 
of exchange being 14 marcs banco to the ponnd ; thence to Co- 
penhagen, at 1^ marcs banco to the rix dollar; thence to Bor- 
deaux, at 2 francs 80 centimes to the rix dollar ; thence to N. T., at 
6 francs 80 centimes to the dollar. How many dollars did he re- 
ceive? Am. $4930.82. 

Would he have gained or lost by drawing directiy for the 
amount on London, and selling his draft at 109}, leaving interest 
out of account ? 

3. If 16 barrels of cider are worth 64 bushels of com, and 15 
bu. of com are worth 2 barrels of flour, and 8 tons of coal are 
worth 4 barrels of flour, and 16 lb. of tea are worth 2 tons of coal, 
how many pounds of tea are equal in value to 7 barrels of cider? 

Ans. 22f lb. 



CHAPTER XXXIII. 

PARTNERSHIP. 

484. A Partnenhip is a business association between 
two or more persons, who agree to share the profits or 
losses. Persons so associated are called Partners. 

Capital is money invested in business. 

Different agreements are made between partners as to the di^sicm of 
profits. One may contribute the capital, and another his services, and 
they may divide equally. Or all may contribute capital and labor equally, 
and make an equal division. When different amounts of capital are fur- 
nished, and litUe or no labor is required, or all contribute equally of 



484. What \b a Partnenhip ? What is Capital ? What Is said abont the divis- 
ion of profits Belong partners ? 
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their labor, the profit or loss is usually divided according to the amounts 
of capital furnished. 

485. Casb L — To find each partner^ 8 aJiarey when they 
furnish capital for the same length of time, 

Ex. 1. — ^A, B, and C, engaged in a speculation. A 
put in $180, B $240, C $480. They gained |300 ; what 
was each partner's share ? 

The whole capital employed was $180 + |240 + $480, or $900. Smce 
$900 capital gained |800, $1 of capital gained ^^ of $800 ; and A's capi- 
tal of $180 was entitled to i8$, B's $240 to }^, and G's $480 to fg^, of 
$300. The operation is proved by adding the shares found, and seeing 
whether their sum equals the whole gain. 

A's capital, $180 A's share, iM of $300 = $60 ) 

B's ** 240 B's " 1^ " " = 80 V Am, 

Cs " _480 C's « JS4 " ** = 160 ) 

Total capital, $900 ^ Proof: Gain, $300 

Rule. — Make each partner^ e capital the numerator of 
a fraction^ and the total capital the denominator ; for 
each partnen^s ehare^ take his fractiony thus formed^ of 
the whole gain or loss, 

Ex. 2. — ^Two brothers, the one 18 years old and the 
other 21, contribute $468 for the support of a parent, in 
the ratio of their ages. What does each give ? 

This example is analogous Ist 18 if of $468 = $216 ) j 

to a question in Partnership. 2d ^ }J of $468 = $252 J ^'"* 

There are in all 18 + 21, or 89, gg Tbjoov : $468 

parts ; of which one furnishes 
18, the other 21. 

EXAMPLES FOB PBAOTIOE. 

1. The profits of Mason, Dean, & Co., for one year, are $9275. 
Mason oontribntes $20000 capital; Dean, $12500; and Graham 
(who is the Co.), $4600. What is each partner's share of the 
profits? Ans. Mason's, $5000 ; Dean's, $3125 ; Graham's, $1^50. 

2. A and B buy a house for $2500, A furnishing $1200, B 
$1300. They receive $210 rent ; how should it be divided ? 

8. Ames, Boorman, & Crane, hay a hotel for $18500, of which 

48& What la Case L ? Explain Ex. 1 Becite the nile. Explain Ex. 2. 
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Ames contributes $8000, Boorman $6200, and Orane the rest 
Thej sell it for $16975, and their expenses are $326. How much 
of the loss must each bear ? Ans. A., $800 ; B., $620 ; C, $430. 

4. Two persons hire a pasture for $30. The first turns in 8 
cows ; the second, 5. How much ought each to pay ? 

6. A, B, 0, D, and E, are to divide $2400 among themselves. 
A is to have i, B i, | ; D and E are to divide the remainder in 
the ratio of 6 to 7. How much should each receive ? 

Last answers: D, $208.38^; E, $291.66f. 

6. A person wills to his elder son $1200, to his younger $1000, 
to his daughter $600. But it is found that his whole property is 
worth only $800. How much should each receive ? 

7. X, Y, and Z, embark in a speculation, X furnishing i the 
capital, Y f of the remainder, -and Z the* rest. Their profit is 
$1900, and X is allowed $100 for attending to the business. How 
much does each receive ? Ans. X, $1000 ; Y, $600 ; Z, $300. 

486. Case II. — To find each partner* s sharcy when the^ 
furnish capital for different lengths of time. 

Ex. 1. — Three partners, O, P, and Q, furnished capital 

as follows : O put in $400 for 2 mo. ; P, $300 for 4 mo. ; 

Q, $500 for 3 mo. They gained $350 ; what was the share 

of each ? 

O's |400 for 2 mo. = $800 for 1 mo. 
P's 1800 " 4 mo. = 11200 " 1 mo. 
Q»s|500 " 8 mo. = |1500 " Imo. 

The whole capital is therefore equivalent to $8500 for 1 month ; and, 
as put in what is equivalent to $800 for 1 mo., he is entitled to i^<pj^ 
of $350, or $80. In like manner, P is entitled to HM of $850, or $120 ; 
and Q, to Jf&ft of $850, or $150. 

Rule. — Multiply each partner^ s capital hy its time, 
Th'eat thisprodicct as his capital^ and proceed as in Case L 

Ex. 2. — Three partners were in business for 12 months, 
and cleared $2919. The first had $4000 in the whole 
time. The second put in $5000 three months after the 
partnership commenced, and three months afterwards 
$3000 more. The thii-d put in $3000 on starting, but with- 

486. What Is Oase H ? Ezplaiii Ex. 1. Becite the role. Explain Ex. 2l 
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drew $2000 four months before the partnership expired. 
Divide the profit. 

Ist 14000 X 12 r= 48000 Share, i^/^ of $2919 = $1008. 
2d $5000 X 9 = 46000 
$3000 X 6 = 18000 

63000 Share, Vft " " = $1828. 
dd $3000 X 8 = 24000 
$1000 X 4 = 4000 

28000 Share, -ftV " " = $g88« 
189000 Fboot: $2919. 

EXAMPLES FOB PBAOTIOE. 

1. A and B enter into partnership, A famishing $825 for 6 
months, and B $200 for 8 monthf. There is a loss of $100 ; 
what is the share of each ? Ans. A, $54.93 ; B, 45.07. 

2. Two partners received $300 for constmcting a piece of 
road. The first fnmished 5 laborers for 9 days ; the second, 7 
laborers for 11 days. What was the share of each ? 

3. Three farmers hired a pastm'e for $55.50. The first put in 
6 cows for 8 mo. ; the second, 8 cows for 2 mo. ; the third, 10 
cows for 4 mo. What mnst each pay ? 

4. For the transportation of some flonr 93 miles, I have to 
pay $116.25. A carried 50 bar. 70 miles ; B, 10 bar. 93 miles ; 0, 
40 bar. 53 miles ; D, 50 bar. 23 miles ; E, 40 bar. 40 miles. How 
mnch mnst I pay each ? Ana, A, $43.75, &c. 

5. A, B, and 0, began business Jan. 1 with $650, famished by 
A ; April 1, B pat in $500 ; Jaly 1, pat m $450. The profit 
for the year was $875 ; divide it. Ans, A, $195, &c. 

6. D, E, and F, were, interested in a coal mine, and cleared 
the first year $3285. D had $10000 invested for 9 mo., when he 
withdrew half of that snm ; E pat in $20000, 2 mo. after the part- 
nership was formed ; and F pat in $12000, 5 mo. before it expired. 
Divide the profit. Ans, D, $945 ; E, $1800 ; F, $540. 

7. Two partners, G and H, cleared in 6 mo. $2150. G's capi- 
tal at first was to H*s as 2 to 1. After 2 moaths, G withdrew i 
of his capital, and H i of his. Divide the profit. 

Ans, G, $1400 ; H, $750. 
13* 
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CHAPTER XXXIV. 

ALLIGATION. 

487. AlligatioiL is the process of solving questions as 
to the mixing of ingredients of different values. There 
are two kinds of Alligation, Medial and Alternate. 

AVigaHon means eonneetingy and the process, is so caUed from eon- 
neding or Unking the prices of tiie ingredients together, as shown in § 490. 

AUlgatton Medial. 

488. Alligation Medial is the process of finding the 
average value of a mixture, when the value and quantity 
of each ingredient are known. 

Ex. 1. — ^A grocer mixes VO Ih. of tea worth $1 a lb., 
100 lb. worth $1.25, and 30 lb. worth $1.50. What is a 
pound of the mixture worth ? 

10 lb., at |1, are worth $70 ; 100 lb., at ^n v 1 — *T(\ 

$1.25, are worth $126; 30 lb., at $1.60, are iaa C 1 9J5 — 1«K 

worth $46. The whole mixture, therefore, is "^"J: ^ ::"f? ~ ^T? 

worth 170 + $126 + $45, or $240 ; and it con- _?!f ^ ^•^" — J!? 

tarns 70 + 100 + 80 lb., or 200 lb. If 200 lb. 200 )_ 240 

are worth $240, 1 lb. is worth ^ of $240, or ^n» $1 20 

$1.20. Aru, ' ' ■ 

489. KniiE. — Divide the total value of the ingredienU 
hy the sum of the quantitiea. 

If an mgredient is put in that costs nothing (as water, chaff), its 
quantity must be added in with the rest, though its yalne is 0. 

The principle of tins rule applies to many questions that inyolye the 
finding of an average, besides those relating to values or prices. 

EXAMPLES FOB PBAOTIOB. 

1. A liquor-merchant mixes 82 gal. of wine at $1.60 a gallon, 
16 gal. at $2.40, 45 gaL at $1.92, and 8 gal. at $6.80. What is the 
value of a gallon of the mixture ? Arts. $2,008. 

2. If a ship sails 5 knots an honr for 8 hours, 7 knots for 5 
hours, and 8 knots for 4 hours, what is her average rate per hour ? 

487. What is AIligBtion f Kame the two Unds of Alligation. Why ia the pro- 
CMtioeaOedr—dSSL What la AlUgattoB Medial r Explain Ex. 1. Seeite the rale. 
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8. A dishonest grocer mixed 3 lb. of sand with 10 lb. of sagar 
worth 12c, 201b. worth 14o., and 301b. worth 16c. What did 
the mixture cost him per ponnd ? Ans. 13}^ 

4. A goldsmith melts together 11 oz. of gold 23 carats fine, 
8 oz. 21 carats fine, 10 oz. of pnre gold, and 2 lb. of alloj. How 
many carats fine is the mixtnre ? Ans. 12ff carats. 

A cant l8 ^; that la, gold 21 eanta fine is H P™® metaL 

5. If 4 dozen eggs are bought at 18f cents a dozen, 6 dozen at 
21 cents, 3^ dozen at 24c., and 5^ dozen at 25c., what is the aver- 
age cost per dozen? Ans. 22^. 

6. A dairyman owning 30 cows finds, at a certain milking, that 
6 give 12 qt. each, 8 give 10^ qt, 10 give 9^ qt., and the rest 8 qt 
apiece. What is the average ? 

7. If a farmer mixes 10 bu. of com, worth 80 cents a bushel, 
20 bu. worth 85c., 26 bu. worth 90c., and 20 bu. worth 95c., what 
is the mixture worth per bushel ? Ans. 88f c. 

AUlgatton Alternate. 

490. Alligation Alternate is the process of finding the 
quantities to be taken of two or more ingredients, of 
given values, to make a mixture of given value. 

Ex. 1. — ^In what relative quantities must cofiTees worth 
15, 16, 20, and 21 cents a pound, be taken, to make a 
mixture worth 19 cents a pounds 

It is dear that the gains and losses on the several ingredients, as 
compared with the mean value, must balance. Hence we consider a 
price less than the mean with one greater, — 16c. with 21c. On every 
pound put in at 16c. and sold in the mixture for 19c., there is a gain of 
4c ; and on every pound put in at 21c. and sold for 19&, there is a loss 
of 2c Therefore^ as the gain and loss on equal quantities of these two 
kinds are as 4 to 2, we must take quantities that are to each other as 2 
to 4. In like manner, comparing 1 lb. at 16c, and 1 lb. at 20c., we find 
that there is a gain of 3c against a loss of Ic ; hence the quantities taken 
must be as 1 to 3. The relative quantities, therefore, are 2 lb. at 16c., 
1 lb. at 16c, 3 lb. at 20c, and 4 lb. at 21c Ans, 



The brief mode of performing this operation 
is to link the values in pairs, one less than the 



mean with one greater, to take the difference be- •*-^ i 20— ^ 



tween the mean and each value, and write it oppo- 
site the value with which it is linked 



15 
16 



21 



2 
1 
8 

4 
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The terms maybe linked difierently, proTided 
one less than the mean is connected with one 
greater ; the answers, of conrse, differ, according to 
the linking. As these answers show merely the reUi- 
iive quantities, we may multiply or divide the numbers by any common 
multiplier or divisor, and thus produce an infinite variety of answers. 

Alligation Alternate is proved by AUigation MediaL Thus : — 

Proof of lit atmoer. Pfoof of 2<{ onuntr. 

2 lb., at 15c. = 80c. 1 lb., at 15c. = 15c 

1 " " 16c. = 16c. 2 " " 16c. = 82c. 

8 « " 20c. = 60o. 4 " " 20c. = 80c. 

_4 « " 21c. = 84c. _3 ** " 21c. = 68c 

10 lb. cost 11.90, or 1 lb. 19c 10 lb. cost |1.90, or 1 lb. 19c 

Ex. 2. — A grocer, having 10 lb. of coffee worth 15c. a 
pound, wishes to mix it with other kinds worth 16, 20, 
and 21c., to make a mixture worth 19c. a pound. How 
many pounds of each must he take ? 

In Ex. 1, we found the relative quantities of these coffees for a mix- 
ture worth 19 cents to be 2, 1, 8, 4, or 1, 2, 4, 8. 

Looking at the first answer, we find that the ratio of 10, the 

given quantity of 16- 
2x5 = 10 lb. 
1x5= 51b. 
8 X 5 = 15 lb. 
4x6 = 20 lb. 



cent coffee to 2, its 1 x 10 = 101b. 

. difference, is 5 ; there- 2 X 10 = 20 lb. 

Am, fore ^e multiply the 4 x 10 = 401b. 

numbers throughout 3 x 10 = 30 lb 
by 6. 



'Am, 



In the 2d answer, the ratio is 10 to 1 ; therefore we multiply by 10. 

Ex. 3. — ^A grocer, having coffees worth respectively 
15, 16, 20, and 21 cents, wishes to make with them a 
mixture of 80 lb., worth 19c. a pound. How many- 
pounds of each kind must he use ? 

In Ex. 1, we found the relative quantities to be 2, 1, 8, 4 lb., or 

1, 2, 4, 8 lb.,— in either 



2 X 8 = 161b. ^ 
1x8= 81b. 
8 X 8 = 241b. 
4x 8 = 82 lb. 



case making a total of 1x8= 8 lb. ' 

101b. For a mixture 2 X 8 = 161b. 

- Am. of 80 lb., therefore, he 4 x 8 = 82 lb. 

must take 8 times as 3 x 8 = 24 lb. 
much of each. 



'Arvi, 



490. What iB AUlgatioB Alternate ? Explain Ex. 1. What Is the brief mode of 
performing the operation ? How may different answers be obtained ? How is Alli- 
gation Alternate proved ? Explain Ex. 2. Explain Ex 8. Bedte the mle. 
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491. Rule. — 1. Write the values in a column^ and 
ilie mean value on the left. lAnk each value lees than 
the mean with one greater^ and each greater with one leas. 
Write the difference between the mean and each valtie^ op- 
posite the vahce it is linJ^d with. These differences are 
the relative quantities of the ingredients taken in the 
order in which their values stand. 

2. If the quantity of one ingredient is given, to find the 
corresponding quantities of the others, multiply their dif- 
ferences by ths rcUio of the given quantity to the differ- 
ence of the ingredient ft r^crreserUs. 

3. If the quantity of the mixture is given, to find the 
quantity of the ingredients, multiply their differences by the 
ratio of the given quantity to the sum of the differences, 

Ex. 4. A liquor-dealer wishes to mix three kinds of 
whiskey worth respectively |3.26, $3.50, and $3.75 a gal- 
lon, with water, so as to make a mixture worth |3. What 
parts of each must he take ? 

We represent the water by 0. As there are three values greater than 
the mean and but one less, we have to link the three with the one. There 

will, therefore, be three 

'31^5 3^ differences opposite the 

3*gQ 3' 0, and their sum will rep- 

g'og 3* resent the relative quan- 

' A I >Tfcr . er . Afer it! titv of Water. Atu, 3 gal. 

' ' ^ .75 + . + . 25 = 1.5 «f ^onl, Xrir^A nC wViUlrPv 



8. 



of each kind of whiskey, 
and l^ gaL of water. 

EXAMPLES FOB PBAOTIOE. 

1. In what proportions must gold, 12, 16, 17, and 22 carats 
fine, be taken, to make a compound 18 carats fine ? 20 carats fine ? 
16^ carats fine ? First arts, 4^ 4, 4, 9. 

2. A merchant wishes to mix 90 lb. of sugar, worth lOJc., with 
three other kinds, worth 10, 12, and 14 cents, respectively. How 
many pounds of each must he use, that the compound may be 
worth lie? 121c.? 18c.? 

™ j 270 lb. at 10c. ; 45 lb. at 12c. ; 90 lb. at 14c. 
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8. How many poandB of spices^ worth respectiTelj 30, 40, and 
60c. a pound, must be mixed with 201b. worth 80c. a ponnd, to 
form a mixture worth 60c. a poxmd? Worth 75 cents? Worth 
45 cents ? Mrst ans. 6f lb. of each. 

4. A man haying 40 bn. of oats that cost him $22, wishes to 
mix them with two other kinds worth respectiyelj 50 and 65c 
How much of each kind most he take, to form a mixture worth 
60c. a bushel ? Aru. 40 bn. at 50c ; 120 bo. at 65c 

5. B, having a contract to furnish 442 lb. of tea worth $1.40 a 
lb., wishes to make a mixture, of the required value, out of four 
kinds, worth respectively $1, $1.10, $1.45, and $1.50. How many 
pounds of each must he take ? 

Aru. 52 lb. at $1, 26 lb. at $1.10, 156 lb. at $1.45, 208 lb. at $1.50. 

6. In what proportions must water, and two kinds of rum 
worth $2i and $3 a gallon, be mixed, to form a compound of 40 
gallons, worth $2 a gallon ? 

7. A news-agent sold 198 newspapers, at an average price of 
7 cents apiece How many must he have sold at 3c, 4c, 5c, 6c, 
and 10c ? Aru. 27 at 8c., &c 



CHAPTER XXXV. 

INVOLUTION. 

492. LiYOlutioii is the process of multiplying a number 
by itself. The prodnct is called a Power of the number 
multiplied. 

2x2 = 4. This process is Invdntioii ; 4 is a power of 2. 

498. Powers are distinguished as First, Second, Third, 
Fourth, d/C, according to the times that the given num- 
ber is taken as a Victor. 

They are indicated hj a figure, called an Index (plural, 
indices) or Exponent^ placed above the number at the 
right; as, 2% 2*, 2\ 

482. What ia Involatioa f What ia the prodact obtained by InTOlatiaii called f 
Cttre an emniOe.— 496b How are powefs dlatiflgiilaliedr How are tliej indicated f 
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494. The First Power is the nnmber itself; its index 
is never written. The Second Power is also called the 
Square, and the Third Power the Cube. 

First power of 2, 2 

Second power, or Square, 2' = 2 x 2 = 4 

Third power, or Cube, 2* = 2x2x2 = 8 

Foorth power, 2^ = 2x2x2x2 = 16, &a 

495. Rule. — To involve a number^ multiply it hy Or 
Belfas many times, less 1, <i8 there are units in the index 
of the power required. 

8x8 = 9. There is one multiplication, though 8 is used as a fiujtor 
tuficey and 9 is the second power. 

496. ^ stead of multiplying by the original number each time, powers 
already found may be used as multipliers. Thus, for the 7th power, the 
4th may be multiplied by the 8d. But observe tiiat the resulting power 
will be that denoted by the bum of the indices of the multipliers, not their 

PBODUCT. 

EXAMPLES FOB PBAOTIOE. 

1. Give the squares and cubes of the nmnbers from 1 to 12. 

2. Find the 4th power of f Of 4.6. Ans. ,^ ; 447.7466. 
8. Square 89. Oube 221. InvolTe . 25 to the 5th power. 

4. ilnd the value of the following indicated powers:— 3^; 14^; 
8»; 7.2«; .01^ (l)»; (|)*; V. Sum qf am. n90e.2S7^n01. 



CHAPTER XXXVI. 

EVOLUTION. 

497. Evolntionis the process of resolving a unmber 
into two or more eqnal factors. One of these equal fac- 
tors is called a Boot of the number resolved. 

4 = 2x2. This process is Evolution ; 2 is a root of 4. 



494. Wliat is the Flrtt Power of a nnmber? What Is the Seeond Power also 
called f The Third Power f— 496k Bedte the rale for Involutloii.— 49(L What maj 
be done, In finding the higher powers f What eantkn is given f — 49T. What is 
Eyolntlon f 
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Erolotioii is Ifae opporite of InTOlntion. In fbe latter, a root is ghren 
and a power required ; in the fcxmer, a power Is prea and a root required. 

498. Roots take their names, Square Root, Cabe Root, 
Fourth Root, Fifth Root, ifcc, from those of the corre- 
sponding powers. 

Roots are indicated by a character called the Badical 
Sign, ^, placed before the nnmber whose root is to be 
extracted. 

The Index of a root is a figure placed above the radi- 
cal sign at the left, to denote what root is to be taken, — 
that is, into how many equal factors the number is to be 
resolved. To express the square root, the radical sign is 
used without any index. 

y/4, read sgtiare root o/4, = 2, since 2x2 = 4. 
i^8, ** cube root of 8, =2, "2x2x2 = 8. 
-yie, " fourth root of 16, =2, •* 2 x 2 x 2 x 2 = 16. 

The most important operations in Evolution are the 
extraction of the Square and the Cube Root. 

Square Root. 

499. Extracting the square root of a number is resolv- 
ing it into two equal factors ; as, 4 = 2 x 2. 

600. Taking the smallest and the greatest number that 
can be expressed by one figure, by two, three, and four 
figures, let us see how the number of figures they contain 
compares with the number of figures in their squares : — 

Jiootf, 1 9 10 99 100 999 1000 9999 

Squares, 1 81 I'OO 98'01 I'OO'OO 99'80'01 I'OO'OO'OO 99'98'00'01 

We find from these examples that, if we separate a 
aqttare into periods of two figures edch^ commencing at 
the rights there will he as many figures in the square root 
as there are periods in the square, — counting the left-hand 
figure, if there is but one, as a period. 

Of what is Evolntlon fhe opposite? — 19& From what do roots take their 
names f How are roots indicated? What is the Index of a root? How is the 
square root expressed? What are the most important operations in Eyolation?^ 
499. What is meant by extracting the square root of a nnmber ? — 500. How can we 
find, fhnn a sqnare, the nnmber of flgnres its square root contains? 
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601. We derive the method of extracting the square 
root from the opposite operation of squaring. Square 
25, regarding it as composed of 2 tens (20) and 5 units. 

25 = 20 +6 20^ = 400 26 

20+5 20 X 5 = 100 25 

Multiplying by 20, 20*'' + (20 x 5) 2 x 100 = 200 "125 

Multiplying by 5, (20 x 5) + 5' 6^= 25 50 

Adding partial products, 20* + 2 (20 x 5) + 5' = 25 squared ="625 625 

Hence, The square of a number composed of tens and 
unitB^ equals the square of the tens^ plus twice the product 
of the tens and units^ plus the square of the units. 

502. Now reverse the process. Find the sq. root of 625. 

According to § 500, we separate 625 into periods of two figures each, 
beginning at the right (6'25), and find that the root will contain two 
figures, — a tens* and a units* figure. 

According to § 501, 625 must equal the square of the tens in its root, 
plus twice the product of the tens and units, plus the square of the units. 
The square of the tens must be found in the left-hand period, 6(00). The 
great^t number whose square is less than 6 is 2, which we place on the 
right as the tens* figure of the root. 2 tens „,^^ ._ « 

(20) squared = 4 hundreds, which we sub- J ^^ ^^^ 

tract from the 6 hundreds. Bringing down Jl 

the remaining period, we have 225, which 20 X 2 = 40) 225 

must equal ttoice (he product of the tens (40 x 5) + 5' = 225 
and untiSy phta the square of the units. 

Hence, to find the units* figure of the root, we divide 225 by twice 
the tens, or 40. The quotient is 5, which we place in the root as its 
units* figure. Then, twice the product of the tens and units, plus the 
square of the units = twice 20 x 5, plus 25 = 225. Placing iMs under 
the dividend 225, and subtracting, we have no remainder. 

6'25 (25 ^ practice, we write twice the tens* figure (4) on 

4 the left as a trial divisor, and complete it by annexing 

4i» 99K ^^ units* figure of the root. Multiplying this com- 

ooK 'p\etQ divisor by the units* figure, we have the same 

f?? result, 225. 

503. Rule. — 1. Separate the given number into periods 
of two figures each^ beginning at the units^ pla-ce. 

2. Find the greatest number whose square is less than the 
left-hand period^ and place it on the right as the first 

501. Whence do we derive the method of extracting the square root ? Square 
25, regarding it as composed of 2 tens and 5 units. What principle is deduced from 
this example? — 502. Beverse the process; extract the square root of 625^ explain- 
ing the steps.— 508. Becite the rule for the extraction of the square root. 
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root figure. Subtract its square from the first period, and 
to the remainder annex the second period for a dividend, 

8. Double the root already found, and, placing it on 
the left as a trial divisor, find how many times it is con- 
tained in the dividend with its last figure omitted. Annex 
the gicotient to the root already found and to the trial di- 
visor. Multiply the divisor thus completed by the last root 
figure, subtra>ct, and bring down the neost period as before, 

4. To the last complete divisor add the last root figure 
for a new trial divisor, and proceed as before till the 
periods are exhausted. 

If any trial divisor is not contained in the dividend with its last figare 
omitted, annex to the root already found and to the trial divisor, bring 
down the next period, and find how many times it is then contained. 

I^ on multiplying a complete divisor by the last root figure, the 
product is greater than the di^dend, the last root figure must be dimin- 
ished, and the figure annexed to the trial divisor changed accordingly. 

I^ when all the periods have been brought down, there is still a 
remainder, periods of decimal ciphers may be supplied and the operation 
continued. The root figures correspondmg to the decimal periods will 
be decimals. 

504 To point off a dechnal for the gx. 2,— Find the square 
extraction of the square root, commence piern^ioio 

at the decunal point and go to the right, root Ot 1524.1216. 
completing the last period, if necessary, 15'24.12'16 (39.04 

by amiexing a ci{^er. Root figures 9 ' 

resulting from decimal periods are always — ^ 

dedmals. ^9 624 

621 

606. To find the root of a common ,^ — qioia 

fraction, reduce it to its lowest terms, *°"* oioi « 
and extract the root of its numerator and "•'•"-*^" 

denominator separately, if they have ex- 
act roots. If not, reduce the fraction to a decimal, and extract its root, 
carrying the operation as far as may be required. Reduce a mixed num- 
ber to an improper fraction, and proceed as just directed. 

606. To prove the operation, square the root found, and see whether 
the result equals the given number. 

■^^^ -^^^^1 ■■■■■■■■ ■ ■ ■ ■ ■■ _^^^^_^^.^^B^^^^— till ^^H^— ^^^^^^^^^^^.—M ^^ M m i^^— ^^^M^^^^^^M^^^^^^i^^^^— ^^^^^^"^^^i^"^— '^ 

}1 any trial divisor Is not contained in the dividend with its last flgnre omitted, 
what must be done ? Under what circnmstanoes mnst a root flgnro be diminished ? 
If^ when all the periods have been bronght down, there is still a remainder, what 
may be done?— 504. How is a decimal pointed off for the extraction of the square 
root? What root figores are always decimals? — 505. Howls the square root of 
a common iiraeti4»i found ? How is the square root of a mixed number found ?-~How 
|s the operati<« proved ? 
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EXAMPLES FOB PBAOTIOB. 

1. What ia the square root of 100180081 ? Ans, 10009. 

2. What ia the square root of 12321 ? Of 53824? Of 11390625? 
Of 16064064 ? Sum of ans, Y786. 

8. Find the square root of 4489. Of 581441. Of 16983568041. 
Of 11019960576. Of 61917364224. Sumo/ans, 484925. 

4. Extract the square root of 6.5586. Of .00890625. Of 
.0011948986. Of 60.481729. Sum of am, 10.48476. 

6. Find the square root of Hf Of 4}^. Of 4^. Of J|. Of 
mH' OfJH. ^fw. I, 2i^ 2.027 +, &o. 

Applications of Sqfaeb Root. 

607. The areas (§252) of similar figures are to each 
other as the squares .of their like dimensions. The areas 
of two circles whose diameters are 3 and 4 feet, are to 
each other as 3* to 4', or 9 to 16. 

508. When the area of a square is known, extract its 
square root, to find one of the sides. The answer will be 
in the denomination of linear measure that corresponds 
to the denomination of the area. A square field containing 
49 square rods will be 7 (\/49) linear rods on each side. 

609. A Bectangle is a four-sided figure b r 

whose angles are all right angles ; as, E F 




GH. K fi 

610. A Triangle is a figure bounded by three straight 
lines. 

611. A Bight-angled Triangle is a triangle 
that contains a right angle ; as, A B C. 

The Hypothenuse of a right-angled trian- 
gle is the side opposite the right angle ; as, 
A C. Of the two shorter sides, the one on which the 
triangle stands (as A B) is called the Base, and the other 
(as B C) the Perpendicular. 

607. What principle is laid down respecting tlie areas of similar llgures ?— 608. 
How is the side of a square found from its area ?— 609. What Is a Bectangle ?— 610. 
What is a Triangle?— 611. What is a Bight-angled Triangle f What is the Hypoth- 
enase of a right-angled triangle f What is the Base f What is the Perpendicular ? 
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612. It is shown, in G^metiy, that <Ae square an the 

hypotJienuse equals the sum of the 
squares on the other two sides, 

Tbu principle is illustrated by the fig- 
ure on the right The small squares are 
all equal ; it will be seen that the square 
of the bypothenuse contains 25, that of 
the base 16, that of the perpendicular 9. 
25 = 16 + 9. Hence these 

Rules. — ^L The two shorter 
sides being given, to find the hy- 
pothenuse, add their squares and 
extract the square root of the sum, 

IL The hypothenuse and one of the shorter sides being 
given, to find the other, syht/roGt the square of the given 
side from, that of the hypothenuse, and extract the square 
root of the remainder. 

Ex, — ^A liberty pole was broken 30 feet from the top, 
and the upper piece, falling over, strack the ground 18 
fk. from the lower extremity. How high was the pole ? 



\^ X v ^^ ^^ ^"^ 

I I B 



A right-angled triangle was formed, the 
broken part being the hypothenuse, the upright 
part the perpenmcular, and the distance fi^om 
the pohit where the top struck the ground to 
the root of the pole the base. Applying Rule 
II., we find the perpendicular, or upright piece ; 
which, added to the part broken ofiT, gives the whole length. 



80»— 18« = 5r6 
^576 = 24 
24 + 80 = 54 

Am, 54 ft. 



EXAMPLES FOB PBAGTIOE. 

1. A fiag-stafiT 86 ft. high was broken \ of the Vay np. How 
far from its foot did the top strike the ground? An%. 26.8ft. + 

2. If a ladder 85 ft. long is placed 21 ft. from the base of a 
rook, how high up the rock will it reach ? jIti^. 28 ft. 

8. A rope 45 ft. long, attached to the top of a house, extended 
to a log 86 fb. ftom its base. How high was the house? 

4. Two persons start from the same place, and go, the one due 

019. What does the square on the bypothennse equal ? How is this principle 
lUnstrfttedf Becite the rale for finding the hjpothenose. Bedto the role for find- 
ing the base or perpendionlar. Explain the example. 
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north 80 miles, tlie other due west 60 miles. How far apart are 
they? 

5. What is the side of a square whose area is 121 square feet. 

6. What is the distance between two opposite corners of a lot 
50 feet by 50 feet? Ans. 70.7 ft. + 

7. What is the distance between two opposite corners of a 
square whose area is 900 square feet? Ans. 42.426 ft. + 

8. What is the distance between two opposite comers of a 
rectangle 15 rods long by 20 rods wide? 

9. What distance will I save by walking directly across, from 
one comer of a plantation a mile square to the opposite comer, 
in stead of followmg the two sides? An8, 187.452 rd. 

10. A person lays out two circular plots, one containing 9 times 
as much land as the other. How do their diameters compare? 

Cube Root. 

513. Extracting the cube root of a number is resolving 
it into three equal factors ; as, 8 = 2 x 2 x 2. 

514. Taking the smallest and the greatest number 
that can be expressed by one figure, by two and three 
figures, let us see how the number of figures they contain 
compares with the number of figures in the cubes : — 



EooU^ 1 9 
Oules^ 1 729 



10 99 

I'OOO 970'299 



100 999 

I'OOO'OOO 997'002'999 



We find from these examples that, if we separate a 
cube into periods of three figures each^ commencing at the 
right, there wiU he as many figures in the cube root as 
there are periods in the cube, — counting the left-hand figure 
or figures, if there are but one or two, as a period. 

515. We derive the method of extracting the cube 
root from the opposite operation of cubing. Cube 25, 
regarding it as composed of 2 tens (20) and 5 units. 

618. What Is memit by extracting the cabe root of a number?— 614. How can 
we find, from a cube, the number of figures its cube root contains ?— 616. Whence 
do we derive the method of extracting the cube root? Cube 20 4- 6. 
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EVOLUTION. 



The square of 20 + 5 was found in § 601 ; we multiply it by 20 + 6. 
Square of 20 + 6 = 20" + 2 (20 x 6) + 6« 

20+6 
Mnltiplying by 20, 
Multiplying by 8, 
Adding partial prod*B, 

As 6 is a common factor of the hist three terms, the cube of 26, as 
just found, may be written as follows : — 



20' + 2 (20^ X 6) + (20 x 6*) 

(20» X 6) -f- 2 (20 X 6*) + 6' 

20" +8 (20« X 6) + 8 (20 X 6«) + 6" = 26» 



20» + 



8 times 20* 
+ 8 times 20 x 6 

+ 6« 



X 6 



Hence, the cube of a number com- 
posed of tens and units equais the 



20» = 8000 

8 (20« X 6 ) = 6000 

8 (20 X 6») = 1600 

6« = JL26 

26« = 16626 



cube of the tens + 



8 times the square of fhe tens 

+ 8 times product of tens and units 

+ the square of the uniis 



X the unUs, 



516. Reverse the process ; find the cube root of 15625. 

According to § 614, we separate 16626 into periods of three figures 
each, beginning at the right (16'626), and find that the root will contain 
two figures, — a tens' and a units' figure. 

The cube of the tens must be found in the left-hand period 16(000). 
The greatest number whose cube is contained in 16(000) is 2(0), 
which we place on the right as the tens' figure of the 
root 2 tens (20) cubed = 8 thousands, which we sub- 
tract from the 16 thousands. Bringing down the remain- 
ing period, we have 7626 ; which, § 616, must equal 

8 times the square of the tens 

-f- 8 times the product of the tens and units 

-i- the square of the units 

Hence, to find the units' figure of the root, we divide '7626 by 8 times 
the square of the tens as a tnal divisor. It is contained 6 times ; but^ 
makinc: allowance for the com- 



15'625 (2 
7625 



X the units. 



pletion of the trial divisor, we 
regard the quotient as 6, and 
write 6 in the root as its imits' 
figure. Now, to complete the 
divisor, we have to add to 8 
times the square of the tens^ al 



Trialdiv.,20«x8 =1200 
20 X 6 X 8 = 860 
6>= 26 



15'625 (25 
_8 

7625 



Complete diviflor, 1526 T625 



ready found, 8 Hmes the product of the tens and units (20 x 6 x 8 = 300), 
and the square of the units (6' = 25), — ^making 1626. Multiplying this 
by the units' figure, and subtracting, we have no remainder. Ans. 26. 

How may the cube Jnst foimd be -written ? Hence, what does the cube of a 
nmnber composed of tens and units equal?— 510. Bevene the process; extract the 
cnbe root of 15020^ explaining the stepi.--617. fiedte the role. 
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617. Rule. — 1. Separate the given numier into periods 
of three figures each^ beginning at tJie units* place. 

2. ^nd the greatest number whose cube is less than the 
left-hand period^ and place it on the right as th^ first root 
figure. Subtract its cube from the first period^ and to the 
remainder annex the second period for a dividend. 

3. Take three times the square of the root already 
found ; and^ annexing two ciphers^ plaice it on ths left 
a^ a trial divisor. JF^nd how many times the trial di- 
visor is contained in the dividend {making some allow- 
ance) ^ and annex ths quotient to the root already found. 
Complete the trial divisor^ by adding to it 30 times the 
product of the la^ root figure and the root previously 
founds also th>e square of the last root figure. Multiply 
the divisor J thus completed, by the last root figure, subtract 
the product from the dividend, and bring down the next 
period a^ before. 

4. JRepeat ths processes in the last paragraph, tiH the 
periods are exJiausted. 

If any trial divisor is not contained in its dividend, place in the root, 
annex two ciphers to the trial divisor, bring down the next period, and 
find how many times it is then contained. 

If, on multiplying a completed divisor by the last root figure, the 
product is greater than the dividend, the last root figure must be dimin- 
ished, and the necessanr changes made in completing the divisor. 

Separate a decimal mto periods, from the decimal point to the right, 
completing the last period, if necessary, by annexing one or two ciphers. 

To find the cube root of a common fraction, see ^ 506. 

To prove the operation, cube the root found. 

Ex. 2.— Extract the cube root of 348616. 3*^8872. 

848'616.378'872 (70.88 
„ o ^Af 843 

7« X 8 = 14T 

lot trbl divisor, 14700 5616 

2d trial divisor, 14T000O 5616878 

70 X 8 X 80 = 6800 
8« = 9 

Complete divisor, 1476809 4428927 

8d trial divisor, 148262700 1187461872 

708 X 8 X 80 = 168720 
88 = 64 

Ck>mplete divisor, 148481484 1187451872 



812 EVOLUTION. 

EXAMPLES FOB PBACTIOE. 

1. Extract the cube root of 2357947691. Ant. 1331. 

2. What is the cube root of 91125 ? Of 7256313866 ? Of 
887420489? Of 10077696? . Sum of am. 2926. 

8. Extract the cube root of 42875. Of 125450540216. Of 
28387903294872. Of 117649. Sum of am, 75128. 

4. What is the cube root of 18.609625 ? Of .065450827 ? Of 
.000000008 ? Of 1.25992105, carried to five decimal places ? Of 
8, to four decimal places ? Sum of am, 5.57725. 

5. Find the cube root of fiH. Of ^^. Of 17i. Of ^. 
Oi^m- Of-AWV- Off. OflOlf ^7w. If , li, 2.577 + , &c. 

618. The solid contents of similar bodies are to each 
other as the cubes of their like dimensions. The solid 
contents of two globes whose diameters are 6 in. and 12 
in., are to each other as 6" to 12', or 216 to 1728. 

619. When the solid contents of a cube are known, ex- 
tract the cube root, to find one of the sides. The answer 
will be in the denomination of linear measure that corre- 
sponds to the denomination of the solid contents. A cu- 
bical block whose solid contents are 8 ciAic inches, will 
be 2 (-^8) linear inches on each side. 

6. If a ball 8 in. in diameter weighs 8 lb., what will a ball of 
equal density, whose diameter is 4 in., weigh ? Ans, 18§f lb. 

7. What is the side of a cube whose solid contents equal those 
of a rectangle, 8 ft. 8 in. long, 8 ft. wide, and 2 ft. 7 in. deep ? 

Am. 47.9843 in. 

8. What is the side of a cube containing 2197 cu. in. ? 

9. There are three balls whose diameters are respectively 3, 4^ 
and 5 inches. What is the diameter of a fourth ball, of the same 
density, equal in weight to the three ? Arts, 6 in. 

10. If a ball 12 in, in diameter weighs 2381b., what will be 
the diameter of another ball of the same metal, weighing 82 lb. ? 

51& Wliat principle is laid down respeeting the solid contents of similar bodies? 
—019. How is the side of a cube found from its solid oontents f 
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CHAPTER XXXVII. 

PROGRESSION. 

520. Progression is a regular increase or decrease in a 
series of numbers. 

521. There are two kinds of Progression, Arithmetical 
and GeometricaL 

A series of numbers are said to be in Arithmetical 
Progression, when they increase or decrease by a common 
difference: as, 16, 18, 20, 22; 16, 14, 12, 10. 

A series of numbers are said to be in Geometrical 
Progression, when they increase or decrease by a common 
ratio: as, 16, 32, 64, 126 ; 16, 8, 4, 2. 
, 522. The numbers forming the series are called Terms. 
The first and the last term are the Extremes, the inter- 
mediate terms the Means. 

623. When the terms increase, they form an Ascending 
Series; when they decrease, a Descending Series. 

Arltlunetlcal Progression. 

524 In Arithmetical Progression, there are five things 

to be considered : the First Term, the Last Term, the 

Number of Terms, the Common Difference, and the Sum 

of the Series. Three of these being given, the other two 

can be foimd. 

To find the relations between these five elements, let us look at the 
series that follow, in which the first term is 13, the common difference 2, 
and the number of terms 6 : — 

Ascending, 13, 13 + 2, 13 + 2 + 2, 13 + 2 + 2 + 2, 13 + 2 + 2 + 2 + 2. 
Descending, 13, 13—2, 13—2-2, 13—2—2—2, 13—2—2—2-2. 

It will be seen that the second term equals the 1st, plus (in the de- 
scending series, minus) once the common difierence; the third term 

520. What Is Progression ?— 621. How many kinds of Progression are there ? 
When are nnmbers said to be in Arithmetical Plrogression ? When, in Geometrical 
Progression? Qiye examples. — 522. What are the namh^« forming the series 
called f What are the Extremes ? What are the Means ?— 523. What is an Ascend- 
ing Series ? What is a Descending Series ?— 524 How many things are to be con- 
sidered in Arithmetical Progression f Name them. How many of these must be 
given, to find the rest? 

14 
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equals the 1st, plus (or minus) iioice the common difference ; the faiiHk 
term equals the 1st, plus (or minus) Ihre^ times the common difierence. 
And, generally, any term equals the first term, increased (or diminished) 
by the commou diHerence taken as many times as the number that rep- 
resents the term, less 1. Hence the following rule : — 

RuLK I. — The first term^ common difference^ and nwrn- 
her of terms being given^ to find the last term^ multiply 
the common difference by the number of terms less 1, and 
add the product to {or in a descending series subtract it 
from) the first term, 

525. Again, looking at the series, we see that the last term equals 
the first term plus (or minus) the common difference taken as many 
times as there are terms, less 1. Hence the following rules : — 

Rule II. — The extremes and number of terms being 
given^ to findHhe common difference^ divide the difference 
of tJie extremes by the number of terms less 1. 

Rule III. — The extremes and common difference being 
given J to find the number of tenns, divide the difference 
of t7ie extremes by the common difference^ and to the quo- 
tient add 1. 

526. ^o fiiid the average value of the terms of a series, we add the 
extremes (the greatest and the least term), and divide their sum by 2. 
Having thus found the average, if we multiply it by the number of terms, 
we shall have the sum of the series. 

Rule IV. — The extremes and number of terms being 
given^ to find the sum of the series^ multiply half the sum, 
of the extremes by the number of teryns. 

627. These principles are embodied in the following formulas : — 
a = first term, Then, l=a±dx{n^l). 

I = last term, d = |~ or —[, 

n = number of terms, ^ "-^ , ^ a-i , i 

d = common difference, ^ — "d r ^ ^^ ^ + "^* 

8 = sum of series. g — t±L x n. 

In solving the examples, ask what is given, and what required, and 
apply the proper rule or formula. 

Examining the two series that are given, what do wo find the second term 
equals? The third? The fourth? What general principle is deduced? Eecite 
Eule I.— 625. Again, looking at the series, what do we find Aat the last term equals ? 
Eecite Eule XL Eecite Eule IIL-626. How may we find the average value of the 
terma ot a series ? How may wo find the sum of the series ? Seoite Eul« IV. 
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Ex. 1. — ^A person made 12 deposits in a bank, increas- 
ing them each time by a common difference. His first 
deposit was $60, and his last $160 ; what were the inter- 
mediate ones ? 

Here we have given the extremes, $60 and $160, and the number of 
terms, 12. The means are required, and to form them we need the com- 
mon difference. Apply liule U. 

160 — 50 = 110, difference of extremes. 
110-7-11 = 10, common difference. 
$60, $70, $80, |90, &c., intermediate deposits. Ana, 

Ex. 2. — ^A falling body moves 16^ ft. during the first 
second of its descent, and 144f ft. the fifth second. How 
far does it fall in five seconds ? 

Here we have the extremes, 16 fV &i^<l l^f > And the number of terms, 
6. The sum of the series is required. Apply Rule lY. 

16-jV + 144 J = 160J, sum of the extremes. 

160| -i- 2 = 80-,%, half the sum of the extremes. 

80i^ X 6 = 402^ a, whole distonce. Ana. 



EXAMPLES FOB PBAOTIOE. 

1. A field of com containing 50 rows has 20 hills in the first 
row, 23 in the second, and so on in arithmetical progression. 
How many hills in the last row ? Ana, 167 hills. 

2. A person travelling 25 days went 11 miles the first day and 
185 the last, increasing the number each day by a common differ- 
ence. How far did he travel each of the intervening days, and 
how far in all? Last ans. 1825 miles. 

8. A note is paid in annual instalments, each less than the 
previous one by $8. The first payment being $49, and the last 
$7, how many instalments were there ? Ans, 15. 

4. A man has 7 sons, whose ages are in arithmetical progres- 
sion. The eldest being 28, and the youngest 5, what is the differ- 
ence in age between the youngest and his next elder brother ? 

5. Bought 100 yd. of cloth. The first yard cost £1 15s. 6d., 
and each of the others 4d. less than the preceding one. What 
did the last yard cost, and what the whole ? Mrst ans, 2s. 6d. 

6. What is the 20th term of the series, 8, 15, 22, dec. ? 
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Creometiical ProgreMlon. 

528. In Geometrical Progression, there are five things 
to be considered : the First Term, the Last Term, the 
Number of Terms, the Ratio, and the Sum of the Series. 
Three of these being given, the other two can be found. 

529. Look at the following series, in which the first term is 6, the 
ratio 2, and the number of terms 5 : — 

6, 6x2, 6x2x2, 6x2x2x2, 6x2x2x2x2. 
Or, 6, 6 X 2, 6 X 2^ 6x2*, 6 x 2*. 

It will be seen that each term consists of the first term, 6, multiplied 
by the ratio, 2, raised to a power whose index is 1 less than the numb^ 
of the term. Hence the following rule : — 

Rule L ITie first term^ ratio^ and number of terms 
being given^ to find the Uut term^ multiply the first term 
by that power of the ratio whose index is 1 less than the 
number of terms. 

530. Suppose the sum of the series 6, 18, 64, 162, 486, is required. 
Multiplying each term by 3 (the ratio), we form a second series whose 
sum is 3 times as great Then, subtracting the 1st series from the 
2d, we hare a result twice as great as the sum of the Ist series. 

18, 54, 162, 486, 1458 = 8 limes. 
6, 18, 54, 162, 486, = once. 

1458 - 6 = twice. 

Cancelling the intermediate terms, we have 1458 — 6 for the result, 
which, bemg twice as great as the sum of the 1st series, we divide by 2. 
Now 1458 is the last term multiplied by the ratio (486 x 3) ; and 2, by 
which we divide, is the difference between the ratio and 1 (3 — 1). Hence, 

RiTLE n. — The extremes and the ratio being given^ to 
find the sum of the series, multiply the last term by th^ 
ratio, find the difference between this product and the first 
term, and dimde it by the difference between the ratio 
and 1. 

FoEMULAs:— Z = «xr»-* 

r = ratio s = <Jii:li±_ or ^-<^^^>. 

r- 1 1 -f 



628. How many things are to be considered in Geometrical Progression ? Name 
theuL How does the ratio compare with lin an ascending series f How, In a de- 
scending series?— 629. Looking at the given geometrical series, of what will it be 
seen that each term .consists? Becite Bnle L— -680. Go through the reasoning by 
which the role for the sum of the series is arrived at Bedto Rule IL 
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531. In a descending infinite series, as 1, ^J^, J, ^, &c., 
the last term is infinitely small, and may be regarded as 0. 

Ex. 1. — ^What is the amount of $250, for 6 years, at 
6 ^, compound interest ? 

The principal is the first term of a geometrical series. The amount 
of |1, for 1 year, at 6 ^, is the ratio. 6 (years) -f 1 (the principal being 
the first term) is (he number of terms. The amount requh^ is the last 
term. Apply Rule I., § 629. 

l.Oe^ = 1.418619112256 
1.418519112266 x 260 = |364.629 Ana. 

Ex. 2. — ^What is the sum of a series of 8 terms, com- 
mencing 200, 60, 12^, &c. ? 

Here the first term, the ratio (50 -4- 200 = ^), and the number of 
terms are given, and the sum of the series is required. We first apply 
Rule I., § 529, to find the last term ; and then Rule 11., § 680, to find 
the sum. 

ay = nrkr tjs^ x 200 = yjf „ last term. 

200 - ^fb = 199 H« 
199 ftt? X t = 266 iJH ^^• 

EXAMPLES FOE PEAOTIOE. 

1. A person goes 2i miles the first day, 5 tlie second, and so 
on in geometrical progression. If he travels thus for 8 days, how 
far will he go the last day ? How far in all ? Last am, 687i mi. 

2. B invested $1000 so that it would double itself every four 
years. "What did his capital amount to at the end of the twelfth 
year ? At the end of the twentieth year ? 

3. "What is the amount of $800, for 6 years, at 7^, compound 
interest? Ans. $1122.04. 

4. If ten stones are laid in a line, the first 3 ft. from a basket, 
the second 9, the third 27, and so on in progression, how far must 
a person starting from the basket walk, to pick them up singly 
and place them in the basket ? Ana, 33}|^ mi. 

5. First term, 100 ; ratio, i ; number of terms, 9. Required 
the sum of the series. An8. 199 {|. 

6. Find the sum of the infinite series 1, J, i, i, &c. (§ 531). 

7. Find the sum of the infinite series 1, i, ^, &c. Am. 1 J. 
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CHAPTER XXXVIII. 

MENSURATION. 



B 



532. MexumratioiL is that branch which gives rules for 

finding the length of lines, the areas of surfaces, and the 

solidity of bodies. These rules are derived from Geometry. 

Several rales of Mensuration haye been already given ; as, those re- 
lating to the sides of right-angled triangles, § 612. Some of the otiiers 
that are most important are ^ven below. 

533. Paballelogbams. — A a a a 
Parallelogram is a four-sided 
figure that has its opposite 
sides equal and paralleL A 
square and a rectangle are parallelograms. 

The Base of a parallelogram is the side on which it 
stands. Its Altitude is the perpendicular distance from 
its base to the opposite side ; as, A B in the figures. 

Rule. — To find the area of a parallelogram, multiply 
the base by the altitude.. 

1. How many square feet of surface will be covered by 12 
boards 18 fb. long and 18 in. wide ? Ans, 824 sq. ft. 

2. Find the cost of a piece of land 40 ch. 15 1. sqnare, at $80 
an acre. Ans. $4886.0675. 

8. "What is the difference between the areas of two parallelo- 
grams, the one 80 ft. long and having an altitude of 20 ft., the 
other having a length of 80'ft. and an altitude of 25 ft. ? 

534. Triangles. — ^The Altitude of a o c 
Triangle is a perpendicular drawn from [V^ /S. 
oneof its angles to the base, or the base J aV / I x 
produced ; as, C D. ^ ^ 

Rule. — To find the area of a triangle, multiply its 
base by half its altitude. 

632. What is Mensnration ?-688. What is a Parallelogrtiin ? What is its Base ? 
What Is its AUttade 7 Becite the rule for finding the area of a parallelogram.— 
634. What is the Altitude of a Triangle 7 Becite the rules for finding the area of a 
triangle. 
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Or, when the three sides are given^from half their sum 
subtract each side separately^ multiply together the three 
remainders and the half sum, and extract the square root 
of th^ir product. 

4. What 19 the area of a triangle whose base is 12 feet and its 
altitude 3 yards ? Ans. 54 sq. ft. 

6. What is the area of a triangle whose sides are respectively 
7, 11, and 12 feet? Ans. 37.94 sq. ft.+ 

6. In a triangular field whose sides are 18, 80, and 82 feet, 
how many sqnare yards ? 

535. Circles. — ^The Circumference, Diameter, and 
Radius of a Circle are defined on page 157. 

Rules. — ^I. To find the circumference of a circle, rnulr 
tiply the diameter ^y 3.14169. 

n. To find the diameter, multiply the circumference 
hy .3183. 

in. To find the area^ multiply \ the circumference hy 
the diameter. 

Or, multiply the square of the circumference hy .07958. 
Or, multiply the square of the diameter hy .7854. 

7. The diameter of the earth being 7926 miles, what is its cir- 
cumference? Am. 24900.24284 mi. 

8. Over what distance will a wheel 4 ft. 9 inches in diameter 
pass, in making four revolutions ? ^tw. 59.69021 ft. 

9. K the tire of a wheel is 14.3235 ft. in circumference, what 
is its diameter ? 

10. What is the area of a circular plot requiring 40 rods of 
hedge to enclose it ? 

11. If I describe a circle with a rope 40 ft. long, fixed at one 
end, what will.be its area? ^tm. 5026.56 sq. ft. 

12. A circle contains 415.4766 sq. inches, what is the square 
of its diameter ? What is its diameter ? Last ana, 23 in. 

1585. What iB th« Clrcnmference at a circle ? The Diameter ? The Badins ? Be- 
dte the rale for finding the circainference. The diameter. The area. 
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536. Cylinders. — ^A Cylinder is a body of uniform 

diameter, bounded by a curved surface, and two 

equal and parallel circles, either of which may 
be regarded as its base. 

The Altitude of a cylinder is the perpendic- 
ular distance between its bases. 

Rdxes. — ^I. To find the surface of a cylinder^ 
multiply the circumference of the base by the altitude^ and 
to the product add twice the area of the base. 

n. To find the solidity of a cylind-er, multiply the 
area of the base by the altitude. 

The base being a circle, its area may be found by Rule m., § 535. 

13. How many square feet in the surface of a stove-pipe 20 
feet long and 5 inches in diameter ? Ans. 26.452 sq. ft. + 

14. IIow many gallons (wine) will a cylindrical cistern hold, 
that Is 15 ft. deep and 4 ft. across? Ans, 1410.048 gaL 

15. A cylindrical piece of timber is 24 feet long and 18 inches 
across; what will it cost, at 20c. a cubic foot? Ans. $8.48. 

637. Spheees. — ^A Sphere is a body bounded by a 
curved surface, every point of which is equally 
distant from a point within, called the centre. 

Rules. — ^I. To find the surface of a sphere^ 
multiply the square of the diameter by 3.14159. 

n. To find the solidity of a sphere^ multiply the cube 
of the diameter by .5236. 

15. Required the surface and solidity of a sphere 30 inches in 
diameter. ^tw. 19 sq. ft., 91.431 sq. in. ; 8 cu. ft., 313.2 cu. in. 

16. The diameter of the earth is 7926 miles ; if it were a per- 
fect sphere, how many square miles would its surface contain ? 

17. Required the solidity of a sphere 2 yd. in diameter. How 
many square yards in its surface ? 

686. What Is a Cylinder? What la the Altitude of a cylinder? Eecite the rule 
fhr finding the eorfiice of a cylinder. For finding the solidity of a cylinder. — 587. 
What 1b a Sphere ? Giye the role for finding the surfitce of a ephere. For finding 
the solidity of a sphere. 
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538. MiSGELLANEOirs Examples. 

1. K C and D retired at the same hour daily, bat rose at } 
before 6 and D at half past 7, how much more workmg time had 

than D in the years 1864 and 1865 ? Atu. 1279^ hr. 

2. How many acres, roods, &c., in a rectangular field 12 ch. 
34 1. long and 10 ch. 85 1. wide? Ans. 13 A. 1 B. 22.224 sq. rd. 

3. If 1 gal. 1 qt. 2 gi. of liqaid passes through a filter in 1 hour, 
how much will pass through in 4 hr. 19 min. 24 sec. ? 

Ans, 5 gal. 2 qt. 1 pt. 1.58 gi. 

4. How many square feet of glass in 12 windows, each having 
12 panes, and each pane being 1 ft. 3' by 11' ? Ans. 165 sq. ft. 

5. A grocer sold 10 ^ of his stock of sugar, and then 10 ^ of 
what was left. 60 cwt. 75 lb. remained ; what was his original 
stock ? Ans. 75 cwt. 

6. K I divide } of a section of land into 13 equal parts, how 
many acres, &c., in each part ? Ans. 16 A. 1 E. 25{} P. 

7. Sold, Mobile, Feb. 1, 1866, 50 bales of cotton, averaging 
426 lb. to the bale, at 45c. a pound. May 15, 1866, received the 
money, with legal interest from the date of sale. How much did 

1 receive ? Ans. $9806.52. 

8. Find the amount of £1600 14s. 8d., at 4^, for 18 days. 

9. When it is 10 minutes past 6 o^dock at Chicago, it is 22 
mm. 43 sec. past 6 at Cincinnati. What is the difference of longi- 
tude between these cities? Ans. 3° 10' 45". 

10. A New York merchant, having £350 to pay in London, 
buys a draft for that amount with gold at 150, exchange standing 
at 109. He might in stead have remitted 5-20's, then selling at 
104 in K Y. and worth 64 in London. Would he have gained 
or lost by so doing, and how much? Ans. Gained $15.55f . 

11. A rectangular piece of land containing half an acre is five 
times as long as it is broad. Required its length and breath. 

Ans. Length, 20 rd. ; breadth, 4 rd. 

12. In a mixture of wine and cider, i of the whole + 25 gal- 
lons was wine, and J of the whole — 5 gallons cider. How many 
gallons were there of each? Ans. 86 gal. wine, 35 gal. cider. 
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18. Divide $2000 into shares that shall be to each other as 
8, 7, 6, and ). Ans. $r44.18H, $651.16}!, $558.18H, $46.51^. 

14. How many rods of hedge will be required to enclose a cir- 
cular plot containing 1 acre ? To enclose a sqnare plot containing 
an acre ? To enclose an acre in the form of a right-angled trian- 
gle whose altitude is twice its base ? 

Ans. 44.83 rd. + ; 60.696 rd. + ; 66.281 rd. + 

16. What will be the length of a diagonal from a lower comer 
to the opposite upper comer of a cubical vat 9 feet on each nde ? 

Atu. 15.58 ft. + 

16. There are two globes, one having a diameter of 10 in., the 
other a circumference of 87.69908 in. How many more square in- 
ches in the surface of one than in that of the other? How many more 
cubic inches in one than in the other ? Fint ans. 188.22996 sq. in. 

17. A person spent £100 for some geese, sheep, and cows, pay- 
ing for each goose Is., for each sheep £1, and for each cow £5. 
How many did he purchase of each kind, so as to have 100 in 
all ? Ans. 80 geese, 1 sheep, 19 cows. 

18. A hare is 60 leaps before a hound, and takes 4 leaps to the 
hound's 8, but 2 leaps of the hound are equal to 8 of the hare's. 
How many leaps must the hound take, before he catches the 
hare^ Ans. 800 leaps. 

19. A general, wishing to draw up his men in a square, found 
on the first trial that he had 89 men over. The second time, hav- 
ing placed one more man in rank, he needed 60 to complete the 
square. How many men had he ? Ans. 1976 men. 

20. A, B, and 0, start from the same point, and travel in the 
same direction, round an island 20 miles in circumference. A 
goes 8 mfles an hour, B 7, and 11. In what time will they all 
be together ? Ans. At the end of 5 hours. 

21. From a cask containing 10 gallons of wine, a servant drew 
off 1 gallon each day, for five days, each time supplying the de- 
ficiency by adding a gallon of water. Afterwards, fearing detec- 
tion, he again drew off a gallon a day for five days, adding each 
time a gallon of wine. How many gallons of water still remained 
in the cask ? Ans. 2.4181 16699 gaL 
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22. If I purchase $1200 worth of goods, i on 3 months' credit, 
i^ on 6 months, and ^ on 9 months, what amount in cash would 
pay the bill, money being worth 7^ ? Ans. $1159.64. 

23. In the above example, what would be the equated time 
for paying the whole amount, $1200, at once ? 

24. How many times will the second-hand of a watch go round 
its circle, in 12 wk. 2 hr. 15 min. ? Ans. 121095 times. 

25. Find the sum of the infinite series 1, 1, -j^, &c. Ans. H. 

26. A and B had the same income. A saved |^ of his ; but 
B, spending $120 a year more than A, at the end of 10 years was 
$200 in debt. What was the income ? Ans, $500. 

27. A father gave his five sons $1000, to divide in such a way 
that each should have $20 more than Ids next younger brother. 
What was the share of the youngest ? Ans, $160. 

28. A and B, starting from opposite points of a fish-pond 536 
feet in circumference, begin to walk around it at the same time, 
in the same direction. A goes 62 yards a minute, B 68 yards. In 
what time will B overtake A, and how far will A have walked ? 

last ans. 923 J yd. 

29. A, B, and 0, commence trade with $3053.25, and gain 
$610.65. The sum of A^s and B's capital is to the sum of B^s and 
O's as 5 to 7 ; and O's capital diminished by B's, is to G^s increased 
by B's, as 1 to 7. What is each one's share of the gain ? 

Ans. A's, $135.70; B's, $203.55; C's, $271.40. 

30. A man left $1000 to be divided between his two sons, one 
14 years old, the other 18, in such a proportion that the share of 
each, being put at interest at 6 ^, might amount to the same sum 
when they reached the age of 21. How much did each receive ? 

Ans. Elder, $546.15 ; younger, $453.85. 

31. If $100 is divided between D, E, and F, so that E may 
have $3 more than D, and F $4 more than E, how much will 
each have ? Ans. D, $30 ; E, $33 ; F, $37. 

32. P and Q have equal incomes. P contracts an annual debt 
amounting to 4- of his ; Q lives on ^ of his, and at the end of 10 
years lends P enough to pay off his debt, and has $320 left. What 
is the income? Ans. $560. 



TABLES 07 MOHETS^ WEIGHTS, KEASIHEtES, &e. 



Federal Money. 

10 mills, 1 cent 
10 cents, 1 dime. 
10 dimes, 1 dollar. 
10 dollars, 1 eagle. 



Apotheoariee' 
l^eislit. 

20 grains, 1 scrapie, 3, 
8 scmplea, 1 dram, 3 • 
8 drams, 1 oonoe, § . 

12 ounces, 1 pound, lb • 



12 inches, Ifoot 
8 feet, lyard. 
6^ yards, 1 rod. 

40 rods, 1 ftirlong. 
8 fdrlongs, 1 mile. 



Sgnaze Ueasnre. 

144 sq. inches, 1 sq. fL 

9 sq. feet, 1 sq. yd. 

80} sq. yards, 1 sq. rd. 

40 sq. rods, 1 rood. 

4 roods, 1 acre. 

640 acres, 1 sq. ml. 



2 pints, 1 quart. 
4 quarts, 1 gallon. 
86 gallons, 1 barrel. 
H barrels, 1 hogshead. 



1 Beer Gallon = 282cu. in. 
1 Wine Gallon = 281 en. in. 



Circular Measnre. 

60 seconds COi 1 minute,' 
60 minntes, 1 degree, ^ 
80 degrees, 1 sign, 8. 
12 signs, 1 circle, C. 



Sterlinflr Money. 

4 fhrthings, 1 penny. 

12 pence, 1 shilling. 

20 9hilUngi, 1 pound. 

21 shillings, 1 guinea. 



AToirdnpois Welarht. 

16 drams, 1 ounce. 

16 ounces, 1 pound. 

26 pounds, 1 quarter. 

4 quarters, 1 hundred-wt 
20 hundred-wt, 1 ton. 



Caoih 

2} inches, 1 naiL 
4 nails, 1 quarter. 

4 quarters, 1 yard. 

8 quarters, 1 £11 Flemish. 

5 quarters, 1 £11 £ngliBh. 

6 quarters, 1 £11 French. 



Oubic Measure. 

172S cubic inches, 1 en. fU 

27 cubic feet, 1 cu. yd. 

40 cu. fL of round, or K ^ 
60 cu. ft. hewn timber, ' 
16 cubic feet, 1 od. ft. 

8 cord-feet, 1 cord. 



Dry Measure. 

2 pints, 1 quart 
8 quarts, 1 peck. 
4 pecks, 1 bushel. 
86 bushels, 1 chaldron. 



1 Small Measure = 2 quarts. 
1 Bushel = 2150.42 cu. in. 



Paper. 

24 sheets, 1 quire. 
20 quires, 1 ream. 

2 reams, 1 bundle. 

6 bundles, 1 bale. 



Troy 'Weisrht. 

24 grains, 1 pennywt 
20 pennywts., 1 ounce. 
12 ounoes, 1 pound. - 



Miscellaneous. 

14 lb., 1 stone (iron, lead). 
100 lb., 1 quintal 
100 lb., 1 cask of raisins. 
196 lb., 1 barrel of flour. 
200 lb., 1 bar. beei; pofk. 



Snrweyors' Measure. 

7.92 inches, 1 link. 

100 links, 1 chain. 

80 chains, Imile. 



10 sq. chains, 1 acre. 
640 acres, . . . 1 sq. mile. 



Uquid 

4 gUls, 

2 pints, 

4 quarts, 
81i gallons, 

2 barrels, 

2 hhd., 

2 pipes, 



Ipint 
1 quart 
1 gallon. 
IbarreL 
1 hogshd. 
Ipipe. 
1 tun. 



Time. 

60 seconds, 1 minute. 

60 minutes, 1 hour. 

24 hours, 1 day. 

7 days, 1 week. 

865 days, 1 year. 

866 days, 1 leap year. 
100 years, 1 century. 



Collections of Units. 

12 units, 1 dozen. 
12 dozen, 1 gross. 
12 gross, 1 great gross. 
20 units, 1 score. 



[8S4] 
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Cornell's First Steps in Geography. 

Child's Qiarto, with mimeroufl HapA and lUuBtratioiifl. Intoided to 
precede 



COBNELL'S OOMFIiETB AlTD STSTEMATIO SEBIES 07 

SCHOOL aSOaBAFHIES, 

ooNBzsnifa of 

Frlxnary Geography. Small quarto, 96 pages. This work contaius only thosa 
braadiea of the snl^eet thai admit (rf being bronght within the comprehension of 
the yonthftd beginner. It la lllostrated with upwards (rf soTentj iaggestlve de- 
algna, and sixteen beantUtU and clear Maps. Thla work waa first published In 
1866^ and has already readied a sale of more than 1,000*000 coplea. 

intennadiate Geogxftphy. Large qnarto. BoTlsed edltloBf with new and 
additional Maps and nmnerons Illustrations. Designed for the pupils who haye 
oompleted a Frimarj Ooone In Oeography. It, as well as the Frimarj, contains 
many peculiar and Inyaluable adyantages of anangement and systenu 

Qnuxunar^Sohool Geography. Large qnarto ; with numerous Kaps and Illua- 
trattona. 108 pages. It Includei Fbjsloal and DescrlptlTe Geography. This work 
Is Intended to follow the Intermediate, or be used Instead of it Both are alike 
phllosophloal in their arrangements, accurate in their statements, Judldonsly 
adapted to the sdiool-room, chastely and laylshly illustrated, attracilTe in their ex- 
ternal appearance, and generally Just what the intelligent teacher desires. 

Hl«rhrSohool Geograx»hy and Aflas. Geography, large ISmo, 406 pages. 
Bichly ninatrated. AUaa, yery large qnarto. Containing a complete set of 
liaps for study ; also, a set of Beference Maps for fiunily use. These yolumes are 
Intended for High-Schools^ Academies, and Seminaries They coyer the whole 
ground of Mathematical, Physical, and Descrlptlye Geography. The Atlas will be 
found fhller and more reliable than former atlases, and will answer oyery practical 
purpose of reference for sdiools and fiunilles. 

Cornell's Geographies are standard Text-Books in the Public Schools of NEW 
TOEK, BBOOBXTN, ALBANY, TEOT, STBACUSE, B0CHE8TEE, PHILA- 
DELPHIA, PITT8BUBG, SPBINGFIELD, HAETFOED, NEW HAVEN, 
DETBOIT, ST. LOUIS, WASHINGTON, MOBILE, and numerous other dtlea. 

Cornell's Geographies are used in all parts of the United States, and haye beea 
officially adopted for the use of all the Public Schools of the States of GALITO&' 
NIA, WISCONSIN, INDIANA, YEBMONT, and NEW HAMP8HIBE. 
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JBT Q-ET THE BEST!-^ 



Cornelias Geographies 



Surpass all othxbs: 

1. In philosophic arrangement, the spirit of their motto being fuUj 

carried out — ** First the blade, then the ear ; after that the full com 
in the ear.*' 

2. In the gradual progression of their steps, whereby the difficulties 

usually encountered by beginners are removed. 

8. In presenting one thing at a time, and impressing it on the mind 
before another is introduced. 

4. In the adaptation of each part to the age and grade of scholarship for 

which it is intended. 

5. In the admirable mode they prescribe for memorizing the contents 

of a map. 

6. In their ihll explanations and explicit directions for describing the 

natural dlTisions of the earth, saving the teacher time and labor. 

7. In their judicious selection of facts, the usual mass of irrelevant 

details pertaining to astronomy, history, zoology, botany, &c., be- 
ing excluded. 

8. In the appropriate and instructive character of thdr illustrations. 

9. In consistency between maps and text 

10. In the introduction into the Maps of such places only as are men- 

tioned in the book — ^thus saving the pupil from the discouraging 
necessity of groping for a given locality among a labyrinth of 
crowded names. 

11. In the dear representation of every fact, and the analytical precision 

with which each branch of the subject is kept distinct 

12. In being at once practical, systematic, and complete, philosophical 

in its arrangement, and progressive in its development of the 
subject 

TheM merits characterize yie whole Cornell Series in a preeminent degree. Bo 
:learly Is every fkct presented, with snch analytical precision is one branch of the sob- 
Jeet kept distinct from another, so careitilly is all that does not legitimately fidl within 
the province of the science excluded, as to leave no donbt as to its decided saperioiity. 
The knowledge acquired from Gomeirs books must be digested, and, therefore, long 
remembered. The student learns one thing at a time, and learns it well. 

A FiTLL DssociFTrvB Gataloous skst UFOir AppuoATinir. 
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0"G-ET THE BEST.,« 



CORNELL'S GEOGRAPHIES. 

Gkimell's Oeoarapliiefl are used in the Public Schools of the City of Naw Yobk. 

Cornell's Oeoflraphiea are lued In the Public Schools of the Cltj of BsooKLTir. 

Cornell's Qeoflraphies are used In the Public Schools of the Citj of Albaht. 

Cornell's Geosraphies are used in the^PubUo Schools of the Citj of Tbot. 

Cornell's G«08Tapllies are used in the Public Schools of the Citf of Bogbxstik, 

Cornell's Oeograpliies are used In the Public Schools of the Cltj of Clitsla2ii». 

Cornell's Oeographles are used in the Public Schools of the Citj of Balidcobk 

Cornell's Oeograpliles are used in the Public Schools of the Gltj of Danorr. 

Cornell's Oeoflraphies are used in the Public Schools of the City of Sav Txav 
oxsoo. 

Cornell's Oeofirrapliies are adopted for the Public Schools of the State of Mxgbx- 

GAK. 

Cornell's Oeographles are adopted for the Public Schools of the State of KursAt. 
Cornell's Geographies are adopted for the Public Schools of the State of Oali- 

FOBZriA. 

Cornell's Geographies are adopted for the Public Schools of the State of Wis- 
oovsnr. 

Cornell's Geographies am adopted fbr the Public Schools of the State of Ivdiaita. 

Cornell's Geographies are adopted for the Public Schools of the State of Yas- 

XORT. 

Cornell's Geographies are adopted for the Public Schools of the State of Nxw 
Haxfseobb. 

Cornell's Geographies are used in 6,000 Schools in the State of Nvw Yobk. 

Cornell's Geographies are used In oyer 10,000 Schools in the WmsBir States. 

Cornell's Geographies are in general use in Nbw EKOLAm>. 

Cornell's Geographies are used in all parts of the Uhtted Statbb. 

Cornell's Geographies haye truly become National Standards. 

Cornell's Geographies are Th<»^nigh, Practical, Systematic, and Frogressiyei 

Cornell's Geographies are the best Printed, the best Bound, and best Illustrated 
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OOBNELL'S OUTLIKE MAPS. 



Series of Outline Maps. 

By S. S. CJoRNELL, author of " Cornell's Series of School Geograpyea.** 
13 Maps, momited on MuflUn. 

The Sebus consists of thx voLLOwma Maps : 

THE WORLD. Size 88 by 62 Inches. Gomprisiiig the Eastern and Westcm 
Hemlepherefl, Diagrams of MeridianB and Fanllela, Tropics and Zones, North- 
em and Southern Hemispheres, and Heights of the Principal MoontainB. 

KOSTH AMEBIOA. Size, 27 by 82 inches. 

THE UNITED STATES AND CANADA. Size, 82 17 SB inches. 

EASTERN AND MIDDLE STATES. Size, 27 by 8$2 inches. With eniaiged 
plans of the Vicinities of Boston and New York. 

SOUTHJ^BN STATES. Size, 27 bj 82 inches. 

WE3TEBN STATES. Size, 27 by 82 inches. 

MEXIOO, GENTBAL AMEBIGA, AND WEST INDEEa Size, 87 by 88 laehss. 
With enlai^ged plans cX the Isthmns of Nicaragna and the Great Antilles. 

SOUTH AMEBIGA. Size, 27 by 82 Inches. 

EUBOPE. Size, 87 by 82 inches. 

BBITISH ISLANDS. Size, 27 by 82 inches. 

CENTRAL, SOUTHEBN, AND WESTEBN EUBOFB. Size, 27 by 82 Inefaea 

ASIA. Size, 27 by 82 inches. With enUoged plans of Palestine and the Sandwich 

APBIGA. Size, 27 by 82 inches. With enlarged plans of Egypt, Liberia, and 
Gape Golony. 

Each Map is sabstantially monnted on doth, and the set is neatly put 
np in a portfolio, and accompanied with a complete Eley for the teacher's 
use. 

In thdr production the most recent and reliable authority has beeh caie- 
fully consulted ; if dose attention and an honest endeayor will accomplish 
any thing, these Miqis are accurate. They are beUered to be the only Series 
that indudes separate Maps of the different sections of the Union. By an 
economical arrangement and judidous 'dispodtion of matter, the space has 
been used to the greatest posdble advantage. Every thing is dear and 
pleaang to the eye. The engraving and printing are bold and distinct. 
The coloring is neat and durable. They are printed on fine white paper, 
and strongly backed with muslin. The Key contains the pronunciation of 
aU names employed in iL ' 
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QUACKENBOS'S MTUML PHILOSOPHY 



IS PRONOUNCED UNQUALIFIEDLY THE BEST TEXT-BOOK ON 

THE SUBJECT BY 



Oeorsre Zi. FerkinB, IjIj. D.« author 
of Perkins* Mathematical Serieik 

Geo. A. Chase, Pres. of Brookyflle 
College, Ind. 

£eT. W. O. Dnnoan, D.D., late Frot 
in the Univerfiity of Lonisiana, N. 0. 

A. J. Bickofr, late City Superintendent 
of Schools, Cincinnati. 

F. A. Towne, General Principal of the 
City Pablio Schools, Mobile. 

J. N. Terwilllger, A.m., Prindpal 
of High School, Anderson, Ind. 

J. "W. Bulkley, A.n[., City Superin- 
tendent of Schools, Brooklyn. 

Ber. Dr. Kivem, President Wesleyan 
Uniyersity, Florence. 

Ber. B. P. Bansom, A.!!., President 
Shelbyville (Tenn.) University. 

A. H. Pitch, Principal of High School, 
Peoria, UL 

J. K. Kldd, Principal of Academy, Mt 
Sterling, Ma 

W. M. XIoNeely, Principal Chestnut 
Hill Academy, Saccasnnna, N. J. 

S. Q. liove, Principal of Academy, Ban- 
dolph, N. Y. 

J. Q-. Balaton, Principal of Oakland 
Female Institute, Noraristown, Pa. 

J. Q-. l^lartin. Principal of High School, 
Elizabethtown, Pa. 

J. S. Bainnond, Principal of Acade- 
my, Lewisbux^h, Ya. 

Prot W. E. Clifford, Northern Indi- 
ana College, South Bend. 



C. W. CaUexider, Pre& of Tennessea 
Female College, Franklin. 

J. J. Brown, Principal of Academy, 
Danville, N. Y. 

J. G. Kin^rsbury, La Fayette, Ind. 

J. W. De Pord, A.!!., Principal of 
Boanoke Collegiate Institute, S. C. 

PK)£ Wm. Hennln, Sin. Md. College, 
Wisconsin. 

"W. T. PoweU, President of Soulesbuiy 
College, Batesyille, Ark. 

Bey. N. "W. Benedict, Prindpal of 
Bochester (N. Y.) Collegiate Institute. 

J. J. Gilbert, Principal of Academy, 
Boyalton, Yt 

John UcGown, Prin. of High School, 
Cumberland, Ya. 

BenJ. 'Wilcox, Principal of Academy, 
Blver Falls, Wis. 

Jas. E. Vose, Antrim, ST. H. 

C. B. Ketcalf, Princ. of High School, 
Worcester, Mass. 

Prot J. W. Stewart, State Female 
College, Memphis, Tenn. 

Zi. B. Bauffher, Principal of Public 
Schools, Oettysborg, Pa. 

S. H. Etter, Galva, BL 

P. Hendricks, Principal of Union 
Seminary, New Berlin, Pa. 

Bey. A. Iff. Scott, B.I)., Pres. South 
Qibson College. 

Prot Sheldon, Oriswold Ck>llege, Dayen* 
port, Iowa. 

J. B. Keserrrey, Princ. of Academy 
Mystic Bridge, Conn. 



D. AFPLETON A CO:S FUBUCATIONS 
OPINIONS OF LEADING EDUCATORS ON 

QUAOKENBOS'S NATDEAL PHILOSOPHT, 

Ber. Dr. Hitbbabd Wikblow Anthor of ^Intellectual Fhilosophj,^ prononnees 
QnackenboB^s Philosophy *^WMiwrpaM6d as a text-oook for all learners in this 
Interesting department of stady.** — ^P. A. TowmE, General Principal of the Pablic 
Schools of Mobile, says: ** We regard it as far the best text-book on the subject 
now in ose."— W. T. Powxll, Prea Boulesboiy College, Batesyille, Ark^ annonno- 
ing its introduction into his institution and recommending its adoption as a text- 
book to the teachers of Arkansas, says: ** It is clear and plain in ali its terms, and 
may be used wUh greater advantage among junior scholars than any work hither- 
to adopted."— SoLOKOir Bias, Princ. of Bonham Institute, pronounces it ^much 
euperior to any I have seen in deamess and adaptation to every grade of school.^ 
— Dr. PsBKXNS, Author of '* Perkins^ Mathematical Series,^ declares: " I have no 
hesitation in saying that, In my opinion, it is t^ beet book on this subject with 
which I am acquainted." 

fi. H. Tatlob, Prin& Phillips Academy, Andover, Mass., bears witness as follows: 
"The author has treated the subject with great clearness, and in such a popular 
form as to moke the study specially attractive and profitable to the class of pupils 
for whom It was designed."— Samxtei. Sohooleb, M.A., Princ. Edge Hill School, 
Ya., declares himself ** satisfied that it is tA« best work qf the kind now published." 
— L N. TxswiujGBs, Princ. Normal School, Anderson, Ind., writes : " I have com- 
pared it with Yale^s, Gomstock^s, Ohnated^s, Parker^ and Wells\ It surpasses 
aU these^ and all similar ioorksJ^—S. N. Howell, Princ. Sing Sing (N. T.) 
Female Seminary, gives his opinion thus : ** I am firee to say that it meets m/y 
views better than any Philosophy I have emer 'used.^'' — Bev. Dr. DinroAir, late 
Professor in the University of Louisiana, New Orleans, writes : ** I can as candidly 
as cheerAilly testify to its rare^ and I might say unequalled qualifications as a 
text-book." 

0. CL Nbstlxbodib, Supt Tipton (Iowa) Union School, says: "The Philosophy meets 
my hearty endorsement. Its intrinsic value will moke it popular without recom- 
mendation from any one."— Eev. N. W. Benxdioi, Princ Bochester (N. T.) Col- 
legiate Institute, testifies thus: "For the purposes for which it was prepared, I 
know of no other work of its size containing so much excellent matter set forth 
with such perspicuity and attractiveness."— J. J. Gilbkbt, Princ. Boyalton (Y t) 
Academy, declares his conviction that "itisi(A«&e«^i^^&0oi(; with which lam 
acquainted." 

Dr. BinfDSSLAND, Pres. Pennsylvania Female College, writes: "It possesses decided 
merits as a text-book — superior to most elementary works on the subject that 
have come under our observation."— J E. Hobs, Princ High School, Brookline, 
Mass., says* " The work seems singularly well adapted to the purposes of a text- 
book in thA recitation-room." — Bev. Gbo. G. Gbaitbxbbt, Princ Grenada Female 
Institute, pionouncos it "just the thing for female seminaries." 

Bey. Dr. Ejubbs, Pres. Bulgers Institute, New York City, says: "I think it adminbly 
adapted to its purpose; and I find it not only valuable for the school, but a good 
house book also."- Prot Z. B. SxTrBOirs, Charlestown, Ind. writes : " I am so much 
pleased with it that I shall put my next dass in it The books on Composition by 
this author have prepared me to like any thing he rritea." 
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A Natural Philosophy : 

Embradng the most Recent Discoyeries in the yarious Branches fA 
Phjsic8, and Exhibiting the Application of Scientific Principles in 
Every-day Life. Accompanied with full descriptions of Experimental 
Practical Exercises, and nmncrous Clostrations. By G. P. QUAGK- 
ENBOS, A.M. 12mo, 450 pages. 

This book, which is illustrated in the most liberal maimer, is 
equally adapted for use with or without apparatus. It is distin- 
guished — 

1. For its remarkAble deamess. 
a. Forltoltilnessofilhutration. 

8. For its original method of dealing with difflculties. 

4 For its correction <tf nmneroos errors heretofore xmfortnnately stereotyped la 
{School Philosophies. 

6. For its explanation of scientific principles as exhibited In every-day life. 

ft. For the practical amplication of these principles tn questions presented for the 
papli*s eolation. 

T. For a signal persplfoity of azrangement. One thing being presented at a time, 
and eyery thing in its proper place, the whole is impressed without difELculty on the 
mind. 

a F«r the interest with which it Inyests the subject From the outset, the student 
is fascinated and filled with a desire to flithom the wonders of the material world. 

9. For the «mbodiment of all recent discoyeries In the yarious departments of 
Philosophy. Instead of relying on the obsolete authorities that haye fUmished the 
matter for many of oar popular School Philosophies, the author has made it his busi- 
ness to acquaint himself with the present state of science, and thus produced such a 
work as is demanded by the progresslye spirit of the age. 

Those who use this work commend it in the strongest terms. 

** Whether we regard matter or style, the selection of topics or the mode of develop- 
ing the subject, clearness of illustration or practical treatment, accuracy, fireshness^ 
interest, or general ayailability in the recitation-room, it stands without an sqtutL'"— 
J. W. BuLKUST, A.M., Citi/ Supt. qf Schools^ BrooJdyn, 

"I find that the author has maintained his excellent reputation as an editor of 
school-books. The style is clear and precise, yet simple ana attroctiye. The f^mili* 
arlty of the illuBtrations constitutes a peculiar feature of the book. Altogetiier, I 
belleye that it has no equal for the great mass of pupils in oar common schools and 
academies."— A. J. Bioxofy, UUs Supt. qfSohooJ-s^ Oinoinnati, 

** We are using your Natural Philosophy in our School, and we find it superior to 
any tpork we have ever ttsed. We have a class of forty young ladles, and we find it a 
pleasure to teach them with the aid of your admirable book." — ^Prof. J. W. Btewabi; 
^oite Female College, Memphis, Tenn, 

*^It is Just my ideal of a school-book. Mr. Q. has not only left out all the irrele- 
yant matter and false philosophy which abound in most of the popular school-books on 
this subject, but he has dearly stated in the most systematic and natural manner every 
important principle, and given the subject a much ftiller development than has ever 
been done before in any work of like erade. The book bears the impress of the pro 
found philosopher and the apt teacher."— J. G. Websteb, Princ qf Academy, Shelby* 
Hile^lnd. 
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Quackenbos^s Text-Books on the English 
Language. 



**Th« slagnlar excelloieeof all Qnackenbos^B aeLoci-books isweU-known to the 
adaeational eommiuilty. They are generally admitted to be ths bsbt majtualb on tlM 
■abjects of which they respecUTelj treat"— J. W. BULELEY, CUy Supt qtSchoaU^ 
Brcold]/n, IT. Y, 



FZBST BOOK IN EBrOLISH QBATWIffAR : 12mo, 120 pagea. 

AN ENaiilSH aSAMMAB : 12mo, 288 pagesL 

FIBST liBSSONS IN COMPOSITION: 12mo, 182 pages. 

ADVANCBD C0T7BSB OP COMPOSITION AND BHETOBIC 

12mo, 4S0 pageflb 



Covering the whole field, these books afford aa insight into the structure 
of the Eiiglish language that can be obtained from no other source. The 
Grammars, by an original system peculiarly clear and ample, teach the 
Analysis of our tongue both verbal and logicaL The works on Composition 
are equally thorough guides to its Synthesis, embodying in a condensed form 
the substance of Blur, Kames, Alison, Burke, Campbell, and other standards, 
the whole illustrated with practical exerdses in great variety. 

The pupil thoroughly instructed in these books cannot fiul to learn how 
to express himself with propriety and elegance. They work like a charm in 
the school-room ; where one is introduced, the others soon follow. 



0. J. BaoklxLerham, FreSb Board of 
Education, Poaghkeepaie, N. Y., says : 
** I am very much pleased with the gene- 
ral plan aa well as with the particular 
arrangement of the Grammar. It is very 
concise, and yet very comprehensive; 
omitting nothing thftt Is essential, nor 
containing any thing superfluous. The 
definitions are very exact and easily 
understood. Parsing is rendered an 
•aay and pleaaant task, if task it can be 
longer called. Punctuation is made very 
plain and intelligible. I think this trea- 
tise is destined to become a great fiivor- 
Ite in oiur public schools, used either in 
connection with Quackenbos's Lessons 
in Goiipositlon or without them. The 
Series appears to cover the entire 
field.* 



B. P. Morrison, Princ. High School, 
Weston, Mass., writes : ^^Havingfor seve- 
ral years past used the author's Rhetoric^ 
I was prepared to find a good Grammar. 
The examination did not disappoint ma 
It is characterized, like the former work, 
by (xdmirable method and great clear- 
ness and precision of statement," 

Bev. li. W. Hart, Sector of Oollega 
Grammar School, Brooklyn: *'Yonr 
new Grammar has been very closely 
exammed in regard to the plan and 
general execution of the work, and ia 
perfectly marked by the same excel- 
lences which have made your * First 
Jjessons and your * Advanced Coarse* 
my fiivorite text-books for some yeara 
It wiU go into use, like them, as m? 
text-book in English Grammar." 



D. APPLETON d: CO:S PUBUCATIONB. 



" The Best, as they are the Latest." 



QUAOKENBOS'S GRAMMARS. 

ANT ENGLISH GRAKMAR : 12mo, 288 pages. 

FIRST BOOK IN ENGLISH GRAMMAR : 16mo, 120 pages. 

Every Teacher, every School-Oommittee, every Board of Education, if 
biterested in using the best text-books. We therefore feel less hesitation in 
calling attention to these two Grammars by G. P. Quaceenbos, which we 
claim possess many and decided advantages over other text-books on the 
subject. Endorsements from the best teachers confirm us in this opinion. 
Read the following : — 

From Oxo. S. KxLLEiCBEROESf Prine, qfScJuyols, Alton^ IH, 

**It eerUiniy has all those excellences of arrangement, analysis, persplcnlty, and 
facility of comprehension, which distinguish other works of the autoor, and which 
render thera not only the very best school tezt-booRs. bat also make them invaluable 
in a higher fiosition — that of authoritative works of reference to the scholar, /regard 
it as the bent taork an English Grammar yet published — and that bt lasgx odds." 

From Hon. Anson Smtth, late School Commissioner /or Ohio. 

'*For Severn] weeks Quackenbos^s English Grammar has lain upon my table. I have 
repeatedly taken it up and examined test points ; and I have rau^ed' the conclusion 
that no better work qftJu kind has come under my notice. In plan and execution it 
meets my hearty approval, and I cordially recommend it to all who are engaged in 
teaching." 

From Bev. E. J. Toima, 8upt qf Schools, Allentoton, Pa, 

*^11\b Just the book we want There are many things in it to rejoice every live 
teacher. I shall make it my vade vecum, and use It as a text-book in the examination 
of teachers." 

From Rev. Hbnst Bkann, D.D., Pres. Seton JTall College, & Orange, Jf. J. 

^ I think it is an excellent book ; not too large for an elementary work, yet suffi- 
ciently diffused for even advanced students. The oleamess of its explanations strikei 
me ; and the exercises on False Syntax are beUer arranged and mare instnustivi 
than those of any other Grammars that have/alien under my observation^ 

From Miss K 0. Banos, Princ Elderage Schools, Nw) Bdven, Conn. 

** Having carefully examined Quackenbos^s English Grammai, I am mnch pleased 
with it, especially with its practical character. I think it will render this diy and 
difficult study more intelligible to the pupil, and also greatly lessen the labor of the 
teacher, who, in most text-books now in use, is obliged to elucidate and illustrate to a 
wearisome degree." 

Confident that a thorough examination of these Grammars will show that 
they pi*esent a lucid, simple, practical, consistent, and philosophical system, 
In a form admirably adapted for use in the scaool-room, the Publishers will 
mail, post-paid, a specimen copy for examination on receipt of one-half the 
retail price. All teachers, particularly such as are dissatisfied with the work 
they are now using, are solicited to avail themselves of this opportunity. 
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Quackenbos's Text-Books on English Com- 
position. 

FIRST LESSONS IN COMPOSITION. 12mo, 182 pages. 

ADVANCED COURSE OF COMPOSITION AND RHE*OHIO. 12mo 
460 pages. 

XND0B8EMENTB FBOM PRACTICAL EDUCATORS. 



Rev. Allen M. Soott, D. D., Pres. 
South Gibson College, endonea both 
works thns : **■ I must pronounce fhem 
vastly tuptrior to am/y thing <^ the 
kind 1 hav6 ever 9een.^—C, B. Til- 
linerliast, Prin& Moosup (Conn.) 
Academy: **1 think them the neareet 
perfection of any that I have examined." 
— C. S. HaUowell, Princ. High 
School, Alexandria, Ya. : " We have for 
some years been using the small work 
on Composition by Quackenbos, and 
have recently introduced his United 
Htates History and Bhetoric, with both 
of which we are well pleased." 

jr. £j. Lovell, the well-known author 
of the "Beaders": "I have for a long 
time been using your First Lessouwi in 
my school, and like the work Teijr 
much."— H. S. James, Princ. of n\;h 
School, xforristown, O. : **I know qf od 
work equal to it for simplicity of 
arrangement, correctness of definition, 
and adaptation to the wants of schoob." 
—J. £!. Ghiitner, Fres. Otterbeln, 
Ihiiversity, O.: **I am greatly pleased 
with the work, and think it peculiarly 
adapted to the purpose intended." 

Bolomon Jenner, one of the oldest 
teachers in New York: ** Wishing to 
give the work (First Lessons) tha best 
recommendation in my power, I will 
Just say that I have introduced it into 
my school."— M. 0. Tracy, late 
Principal of Mechuiics* Institute School, 
N. Y.: '^It is, irlthont question, the 
heet treatise that has appeared on the 
•Dl^eet." 



A. G-. Harrington, Prine. of IJiiloii 
School, Canastota, N. Y.: ^'I oonaider 
Quackenbos^s * First Lessons in Compo- 
sition* admirably adapted to supply a 
want long felt in this branch of educa- 

tlon."-H. H. Uerrill, A.M., Prtna 
of Goodlettsvllle (Tenn.) High School, 
pronounces it **a superior book for 
teaching the leading principles of Eng- 
lish Grammar. It is with me an indie- 
peneable text-book,'" 

W. H. Stoltz, Prina Female High 
School, Easton, Pa. : ** Having used this 
book (the Bhetoric) for the past three 
years, I think I ought to be able to 
speak understandingly of its merits; 
and I take pleasure in saying that J 
know qfno hook on this subject ao weU 
suited to the wants of our Common 
Schools, It is able and phllosopldca* 
throughout" — ThoB. litLoy, Prin& Ok 
Academy, Cooksville, Md.: **It is av 
excellent book, delightftilly written^ 
just the thing for advanced students." 

<1. E. Brame, Princ. Greensboro (Ala.) 
Female Academy : ** The Bhetoric an J 
Ccn:position cannot be too highly coql- 
mskdcd. It is regarded by all my teach- 
eis as better suited to the wants of a 
femjile echool than any other work yet 
pnbliehcd."— A. A. Keen, A. M.* 
Prin& cf Pomeroy Academy : * I hava 
no hesita^on in saying that tt .s ram 
Oook for coKefps and academies." 

M. M. Bald<<r2«i, A »C., Prlno. of 
Clarence Clas jicaL ScVvl. dedans it to 
be "^prtft/rahle So fcifrp f^tr^ fiw wort 
now before thepMh^U^ 
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First Lessons in Composition^ 

In which the Principles of the Art are developed in connection with thi 
Principles of Grammar ; embracing foil Directions on the subject of 
Punctuation; with Copious Exercises. By G. P. Quackenbos, A. M. 
12mo, 182 pages. 

These " Rrst Lessons " are intended for begumers in Grammar and Com- 
position, and should be placed in their hands at whatever age it may be 
deemed best for them to commence these branches. By a succession of 
pleasing and ingenious exercises, they teach the young student the use of 
words, and enable him to express his thoughts chastely,, forcibly, and ele- 
gantly, to analyze a subject properly, and to produce successively, after 
^ven models, letters, descriptions, narrations, biographical sketches, essays, 
and argumentative discourses. 

This work, immediately on its publication, came into general use, and its 
sale has been steadily increasing ever since. Kany teachers who had not 
before made Composition a regular branch of their course, on account of its 
dryness, and the want of a proper text-book, found it so easy and pleasant 
with the aid of these '^ First Lessons," that they at once introduced it, even 
among very young classes, with wonderfol efifect in developing their intelleo- 
tual powers. The Publishers have yet to learn the first place in which the 
work has not given entire satisfaction. 

From Tatlkb Lbwib, LL.D., Prof, qf OrMh^ Union OoUsge^ Schenectady^ IT. T, 

" We cannot say that this book is the best of the Mnd^ for we have seen nothing 
Ake it. p. is at the same time a system of grammar and rhetoric. It commences wita 
ne alphabet, and ends with a brief^ yet very clear and practical, illnstration of some 
•f the highest rules of good writing. It may be studied by the diild who has lust 
^earned to read, whilst, at the same tune, it might be of no small service to many of the 
graduates of our colleges.^* 

From BiCHABD S. Jahxs, Principal of High-School^ Norrietowny Ohio. 

** After a carefbl examination of the book, I am prepared to say that I know of no 
WOTk equal to it for simplicity of arrangement, correctness of deflmtion, and adaptation 
to the wants of schools. It is thx work.^* 

From G. W, Clabke, AH., Aeso. Prine. qfMt. Washington OoU. Institute^ JT. T, 

** It is calculated, in my view (better than any similar work with which I am ao- 
quaintedy, to render a practical knowledge of the English tongue, both more easy to 
acquire and more easy to impart." 

Froiji the late Rector of the WilUameburgh Oramrnar School. 

•*For an elementary work on Composition, Iknoto of none in tmy degree egwA 
to it" 

V^om Geo. E. Nbff, AM., Pree. Soule Female (hUege, JUurfreesboro'*, Tenn, 

*^lilB the best school-book on this subject that I have seen ; I would not do without 
It for any reasonable consideration." 
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Advanced Course of Composition and 
Rhetoric : 

A Series of Practical Lessons on the Origin, History, and Peculiaritiefl 
of the English Language, Punctuation, Taste, the Pleasures of the 
Imagination, Figures, Style and its essential Properties, Criticism, 
and the various Departments of Prose and Poetical Composition. 
Blustrated with Copious Exercises. By 6. P. QUACEENBOS, A.M. 
12mo, 460 pages. 

This work is an eminently clear and practical text-book, and embraces 
a variety of important subjects, which have a common connection and 
mutually illustrate each other; but which the pupil has heretofore be^ 
obliged to leave unlearned, or to search for among a number of different 
volumes. Claiming to give a comprehensive and practical view of our lan- 
guage in all its relations, this ** Advanced Course" views it as a whole, no 
less than with reference to the individual words composing it ; shows how it 
compares with other tongues ; points out its beauties ; indicates how they 
may best be made available; and, in a word, teaches the student the most 
pliiloBophical method of digesting his thoughts, as well as the most effective 
mode of expressing them. 

It teaches Rhetoric not merely theoretically, like the old text-books, but 
pracHeaUy^ illustrating every point with Exercises to be prepared by the 
student, which at once test his familiarity with the principles laid down, 
and impress them on his mind so vividly that they can never be effaced. 

Hon. A. CoNSTANTiNS Babby, State Superintendent of the Conmion 
Schools of Wisconsin, in a Report to tiie Legislature of that State, uses the 
following strong language in relation to Quackembos^s works on Composition : 

** It would be difficult to point put in these admirable books any thing that we would 
desire to have altered ; they meet oar wants in every respect, making no unreasonable 
draft on the time or patience of the teacher, and leaving him no excuse for neglecting 
to make composition a regular study, even with his younger dasseSb It is nnneeessaiy 
to compare these books with others on the subject, for thxkb are nozte that afpsoaoh 
THXM in clearness, comprehensiveness, excellence of arrangement, and above all, in 
direct practical bearing. Affording an insight into the mechanism of language, they 
will hardly fail to impart facility and grace of expression, and to inspire a love for the 
beauties of literature.^* 

JVom Prof. Johk N. Pratt, of the University qfAldbam(», 
**Ihave been using QuAOKSNBOBon Composition and Ehetoricin the instmctiQb 
of my classes in the University, and I am persuAied of its qsbat sxoellenob. The 
* First Lessons in Composition,* by the same author, I regard as very useful fur be- 
ghmera. Of these two books, I can speak with the greatest confidence, and I do xosfl 
muBTXLT Bsoojaaim tbsx to aU.** 
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APpLETONS' ARITHMETICAL SERIES, 

BY I 

G. I>. QU^OKEI^^BOS, A.. "MI. » 

UPON THE BASIS OP THK WORKS OF 

GEORGE B. PEBKINS, LL.D. 
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This New Series of Arithmetics will be as perfect in all respects as care 
thought, and labor can make it. All the extended experience of the authoi 
and his peculiar faculty Of imparting instruction to tJie young, aided by 
suggestions from our best teachers, will be brought to be**!*, to produce a 
clear, comprehensive, philosophical, and practical system. 

The different Numbers of tWa Series rvi^l be found perfectly graded. 
The advance from step to step is ii^luctiV^ and gradual; nothing is antici- 
pated, nothing required to be supplied by the teacher. The definitions are 
simple, the rules brief, the analyses unencumbered with verbiage, the ex- 
amples drawn from the pmctical matters of life, the arrangement the most 
natural, the methods taught the shortest possible. Every device is resorted 
to, to prevent the mere mechanical doing of sums ; the pupiPs mind is con- 
stantly kept on the alert, and liis Arithmetic lesson is thus made an invalu- 
able mental discipline. 



The Series will consist of the following Books : 

I. A PRIMARY ARriHJIIfinC— -Beautifully Illustrated ; carries the be- 
ginner through the first four Rules and the simple Tables, combining mental 
examples with sums for the slate. Now reedy, 16mo, 108 pages. 

n* AN EI£IIEKTART ARITHM£TI€.---Reviews the subjects of the 
Primary in a style adapted to somewhat maturer minds; also ephracef 
Fractions, Federal Money, Reduction, and the Compound Rules. Noio ready, 
12mo, 144 pages. ^. 

III* A PRACTICAL ARITHlIEnC.--Full, clear, condensed. Prepared 
with direct reference to the wante of Common Schools, and designed to pre- 
pare pupils thoroughly for the business of life. Its methods are those 
actually used by business men. Now ready. 

IT. A HIGHER ARITHMETIC— This work carries the subject further, 
and contains all that is required for a thorough mastery of the theory and 
practice of Arithmetic It is really what its name imports. In preparation, 

. Y. A MENTAL ARnHMETIC— For imparting readiness in mental cal- 
culations. Introduces many new and beautiful processes. In preparation. 




Teaobeis toat want the best hooks ahonld examiae the above. 
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